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PROBLEM TO BE SOLVED: To cause an engine to 
display its performance and ensure performance of the 
vehicle, without making the size of a motor larger. 
SOLUTION: In a hybrid vehicle, the required power of an 
engine 150 is set, on the basis of the speed of the 
vehicle and a throttle angle. Normally, the operating 
conditions of the engine 150 is set on the basis of the 
required power giving priority to efficiency. If the 
operating condition of the engine 1 50 is set, operating 
conditions of motors MG1 and MG2 set in addition, on 
the basis of the car speed and driving force. If the 
operating conditions of the motor MG1 or the motor 
MG2 set in this way exceeds limit, the operating 
conditions of the motor MG1 or motor MG2 are set so 
as not to exceed the limit, and the operating conditions 
of the engine 150 are set on the basis of this result and 
the required power. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While transmitting the power which was combined with the driving shaft which outputs 
power to the output shaft and the exterior of an engine and this engine, and was outputted from 
said engine to said driving shaft The power adjustment device which adjusts the magnitude of 
the this power transmitted by exchange of power, A demand power calculation means to 
compute the demand power which is a power output unit equipped with the motor combined with 
said driving shaft, and was demanded from said engine, A rotational frequency excess distinction 
means to distinguish whether it is over the threshold value of the rotational frequency which 
inputs the rotational frequency of said driving shaft, and the rotational frequency of this driving 
shaft can permit in case said motor outputs power, While setting up the operational status of 
said motor so that the output torque of said motor may serve as abbreviation 0 and a rotational 
frequency may become equal to the rotational frequency of said driving shaft when said 
rotational frequency excess distinction means was over the threshold value of said rotational 
frequency and it distinguishes When an operational status setting means to set up the 
operational status of said engine, and said rotational frequency excess distinction means were 
over the threshold value of said rotational frequency based on the operational status and said 
demand power of said set-up motor and it distinguishes The power output unit equipped with an 
operation means to operate said engine, said power adjustment device, and said motor so that 
the operational status of said motor and said engine may turn into operational status set up with 
said operational status setting means. 

[Claim 2] Said power adjustment device is a power output unit [ equipped with a generator and 
the planetary gear by which three revolving shafts were combined with the output shaft and said 
driving shaft of this generator and said engine, respectively ] according to claim 1. 
[Claim 3] Said power adjustment device is a power output unit [ equipped with the motor for 
Rota which has two pivotable Rota relatively ] [claim 4] according to claim 1. The rechargeable 
battery which is a power output unit according to claim 1, and exchanges power between said 
power adjustment devices and said motors, The energy loss produced at least in case said power 
output unit operates, It has further an income-and-outgo calculation means to compute the 
energy balance for amending the power which should be outputted from said engine based on the 
charge-and-discharge demand in said rechargeable battery. When said engine-speed excess 
distinction means was over the threshold value of said engine speed and it distinguishes, in case 
said operational status setting means sets up the operational status of said engine Based on the 
energy balance which said income-and-outgo calculation means computed, it has an amendment 
means to amend the power outputted from said engine by amending the engine speed of said 
engine. Said operation means is a power output unit which operates said engine and said power 
adjustment device based on the result which said amendment means amended. 
[Claim 5] While transmitting the power which was combined with the driving shaft which outputs 
power to the output shaft and the exterior of an engine and this engine, and was outputted from 
said engine to said driving shaft The power adjustment device which adjusts the magnitude of 
the this power transmitted by exchange of power, A demand power calculation means to 
compute the demand power which is a power output unit equipped with the motor combined with 
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said driving shaft, and was demanded from said engine, A rotational frequency excess distinction 
means to distinguish whether it is over the threshold value of the rotational frequency which 
inputs the rotational frequency of said driving shaft, and the rotational frequency of this driving 
shaft can permit in case said motor outputs power, When said rotational frequency excess 
distinction means wa^not~owrthe~ttTre^^1^ it — ~~ 

distinguishes, while setting up the operational status of said engine based on said computed 
demand power A set torque means to set up the output torque of said motor based on the 
operational status of the set-up this engine, When a torque excess distinction means by which 
the output torque of said motor which said set torque means set up distinguishes whether it is 
over threshold value, and said torque excess distinction means were over the threshold value of 
said torque and it distinguishes While setting up the operational status of said motor, without the 
output torque of said motor exceeding said threshold value so that a rotational frequency may 
become equal to the rotational frequency of said driving shaft When an operational status setting 
means to set up the operational status of said engine, and said torque excess distinction means 
were over the threshold value of said torque based on the operational status and said demand 
power of said set-up this motor and it distinguishes The power output unit equipped with an 
operation means to operate said engine, said power adjustment device, and said motor so that 
the operational status of said motor and said engine may turn into operational status set up with 
said operational status setting means. 

[Claim 6] While transmitting the power which was combined with the driving shaft which outputs 
power to the output shaft and the exterior of an engine and this engine, and was outputted from 
said engine to said driving shaft The power adjustment device which adjusts the magnitude of 
the this power transmitted by exchange of power, The process which computes the demand 
power which is the control approach of a power output unit equipped with the motor combined 
with said driving shaft, and was demanded from the (a) aforementioned engine, (b) In the process 
which distinguishes whether it is over the threshold value of the rotational frequency which 
inputs the rotational frequency of said driving shaft, and the rotational frequency of this driving 
shaft can permit in case said motor outputs power, and the (c) aforementioned (b) process While 
setting up the operational status of said motor so that the output torque of said motor may 
serve as abbreviation 0 and a rotational frequency may become equal to the rotational frequency 
of said driving shaft when it was over the threshold value of said rotational frequency and is 
distinguished In the process which sets up the operational status of said engine based on the 
operational status and said demand power of said set-up motor, and the (d) aforementioned (b) 
process The control approach characterized by having the process which operates said engine, 
said power adjustment device, and said motor so that the operational status of said motor and 
said engine may turn into operational status set up at the aforementioned (c) process, when it 
was over the threshold value of said engine speed and is distinguished. 

[Claim 7] The hybrid car it runs with claim 1 thru/or the power which is equipped with the power 
output unit of a publication 5 either, and is outputted from said driving shaft. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin^ 2006/06/07 



— ' » « x L*-" «— i * \l *—*—%-* «-» «— w W I \il I IWMJ 



1/ ID — ZS 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention equips a power output unit and its control approach, and a 
list with an internal combustion engine and a motor generator in detail about a hybrid car, and 
relates to a hybrid car at the power output unit with which an internal combustion engine's 
output shaft, the revolving shaft of a motor generator, and the driving shaft were combined 
mechanically and its control approach, and a list. 
[0002] 

[Description of the Prior Art] In recent years, various configurations are proposed as a hybrid 
car which is equipped with a motor in addition to an internal combustion engine. Compared with 
the car which carried the conventional gasoline engine, a hybrid car can be reduced sharply and 
its social request is increasing the consumption of a fossil fuel with aggravation of an 
environmental problem. There is a parallel hybrid car as a kind of a hybrid car. By the parallel 
hybrid car, both the power from an internal combustion engine and the power from a motor can 
be transmitted to an axle. An example of the configuration of a parallel hybrid car is shown in 
drawing 1 . 

[0003] As for the hybrid car shown in drawing 1 , it has an engine 150 and motor generators MG1 
and MG2. These 3 person is mechanically combined through planetary gear 120. Planetary gear 
120 are also called an epicyclic gear and have three revolving shafts combined with each gear 
shown below. The gears which constitute planetary gear 120 are the planetary pinion gear 123 
which revolves around the sun while rotating on the periphery of the sun gear 121 which rotates 
at the core, and a sun gear 121, and the ring wheel 122 further rotated on the periphery. The 
planetary pinion gear 123 is supported to revolve by the planetary carrier 124. By the hybrid car 
of drawing 1 , it combines with the revolving shaft of the planetary carrier 124, and the 
crankshaft 156 which is the driving shaft of an engine 150 constitutes the planetary carrier shaft 
127. Moreover, the driving shaft of a motor generator MG 1 is combined with the revolving shaft 
of a sun gear 121, the sun gear shaft 125 is accomplished, it combines with the revolving shaft of 
a ring wheel 122, and the driving shaft of a motor generator MG 2 constitutes the ring wheel 
shaft 126. Furthermore, the ring wheel 122 is combined with the axle 112 through a chain belt 
129 and a differential gear. 

[0004] In order to explain fundamental actuation of the hybrid car of such a configuration, 
actuation of planetary gear 120 is explained first. Planetary gear 120 have the property in which 
the rotation condition of all revolving shafts is decided, if the rotational frequency of two 
revolving shafts and the torque (the predetermined rotational frequency and the torque in a 
revolving shaft are doubled, and it is hereafter called a rotation condition) of one revolving shaft 
are determined among the three above-mentioned revolving shafts. Although it can ask for the 
relation of the rotation condition of each revolving shaft by the formula of common knowledge on 
device study, it can also ask for it geometrically with drawing called a collinear Fig. 
[0005] An example of a collinear Fig. is shown in drawing 2 . The axis of ordinate shows the 
rotational frequency of each revolving shaft. The axis of abscissa shows the gear ratio of each 
gear with distance-relation. Let the location C which divides interiorly between a location S and 
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locations R for the sun gear shaft 125 (S in drawing 2 ) f and the ring wheel shaft 126 (R in 
drawing 2 ) to 1:rho for both ends be the location of the planetary carrier shaft 127. rho is the 
ratio of the number of teeth (Zs) of a sun gear 121 to the number of teeth (Zr) of a ring wheel 
122. In this way, the rotational frequencies Ng, Ne, and Nm of the revolving shaft of each gear 
are plotted to the locations S7CT and R defined on the axis of aEscissaT Planetary" gear 1 20 have" 
the property in which three points plotted in this way are surely located in a line on a straight 
line. This straight line is called a collinear of operation. Since a straight line will be what is 
determined uniquely if two points are decided, it can ask for the rotational frequency of one 
revolving shaft which remains from the rotational frequency of two of three revolving shafts by 
using this collinear of operation. 

[0006] Moreover, in planetary gear 120, when the torque of each revolving shaft is transposed to 
the force committed to a collinear of operation and is shown, the collinear of operation has the 
property in which balance is maintained as the rigid body. As an example, torque which acts on 
the planetary carrier shaft 127 is set to Te. The force of the magnitude equivalent to Torque Te 
is made to act on a performance curve upwards from under the direction of a vertical in a 
location C as shown in drawing 2 at this time. The direction made to act becomes settled 
according to the direction of Torque Te. Moreover, the torque Tp which acts to the ring wheel 
shaft 126 is made to act on a collinear of operation downward from on the direction of a vertical 
in a location R. Tes in drawing and Tep distribute Torque Te to two equivalent force based on 
the distributive law of the force which acts on the rigid body. The following formulas (1) and (2) 
can express the magnitude of Torque Tes and Tep. 
[0007] 

Tes=rho / (1+rho) xTe — (1) 
Tep=1 -/(1+rho) xTe — (2) 

[0008] If the conditions that the collinear Fig. of operation has taken balance as the rigid body 
are taken into consideration after the above force has acted, the torque Tm which should act on 
a ring wheel shaft by the torque Tg and MG2 which should act on the sun gear shaft 125 by MG1 
can be searched for. Torque Tg becomes equal to Torque Tes, and Torque Tm becomes equal to 
the difference of Torque Tp and Torque Tep. The formula showing each torque Tg and Tm based 
on such a property is shown as a formula (3) and (4) below. 
[0009] 

Tg=~rho/( 1+rho) xTe — (3) 
Tm=Tp-1/(1+rho) xTe — (4) 

[0010] While the engine 150 combined with the planetary carrier shaft 127 is rotating, a sun gear 
121 and a ring wheel 122 can be rotated by various operational status under the conditions with 
which are satisfied of the above-mentioned conditions about a collinear of operation. While the 
sun gear 121 is rotating, it is possible to generate electricity with a motor generator MG 1 using 
the rotational motion force. While the ring wheel 122 is rotating, it is possible to transmit the 
power outputted from the engine 150 to an axle 1 12. By the hybrid car which has the 
configuration shown in drawing 1 The power to which the power outputted from the engine 150 is 
mechanically transmitted by the axle 1 12, It distributes to the power changed into power by what 
(it works as a generator) one motor generator revives, and it can run, outputting desired power in 
an axle 1 12 by what the motor generator of another side acts as power running using the power 
revived further (it works as a motor). Thus, in case the hybrid car of a configuration of having 
been shown in drawing 1 runs, motor generators MG1 and MG2 perform power running or 
regeneration, respectively, and it is usually controlled so that the power consumed in power 
running and the power produced in regeneration balance. 

[001 1] Here, by the hybrid car of a configuration of having been shown in drawing 1 , in case the 
run state of a car is controlled, first, from the vehicle speed and accelerator opening, the 
demand torque in an axle 112 (ring wheel shaft 126 combined with the axle and the machine 
target in fact) is determined, and the demand power which should be outputted from this demand 
torque and the vehicle speed to the ring wheel shaft 126 is determined. Subsequently, the power 
with which an engine 150 should output this demand power so that the output of the ring wheel 
shaft 126 may be attained is determined, and the drive condition of an engine 150 is controlled 
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so that an engine 150 outputs this predetermined power. Moreover, when an engine 150 outputs 
the above-mentioned predetermined power, the drive condition of MG1 and MG2 is controlled so 
that the above-mentioned demand torque is realized in the ring wheel shaft 126. The 
predetermined power outputted from the engine is changed into a desired rotational frequency 
and torque, and is outputted from the ring wheel shaft 126 1 12, i.e., an axle, because MG1 and 
MG2 perform power running or regeneration. 

[0012] Here, in case the predetermined power corresponding to the demand power determined 
as power which should be outputted from the ring wheel shaft 126 is outputted with an engine 
150, an engine 150 can take various operational status (put together as a rotational frequency 
and an output torque). So, in case an engine is controlled to output predetermined power, the 
operating point which becomes the highest [ effectiveness ] is chosen, and the drive condition of 
MG1 and MG2 is controlled so that an engine drives in the operating point. 
[0013] If the above-mentioned operating point when effectiveness becomes high most is called 
for in case an engine 150 outputs the above-mentioned predetermined power, the engine speed 
and torque in this operating point will turn into a target engine speed of an engine 150, and 
target torque. Here, when outputting the above-mentioned predetermined power, an engine 150 
operating in the above-mentioned operating point since the driving shaft of an engine 150 is 
combined with the revolving shaft of the planetary carrier 124 as mentioned already, the engine 
speed of the planetary carrier shaft 127 turns into a target engine speed of the engine 150 
determined as mentioned above. Moreover, it has joined together, and further, since the revolving 
shaft of a ring wheel 122 and the driving shaft of a motor generator MG 2 have combined the 
ring wheel 122 with the axle 112 mechanically, the rotational frequency of the ring wheel shaft 
126 can search for them uniquely from the vehicle speed. Here, since the revolving shaft of a 
sun gear 121 and the driving shaft of MG1 are combined, the rotational frequency of MG1 is a 
rotational frequency of the sun gear shaft 125, but if the rotational frequency of the ring wheel 
shaft 126 and the rotational frequency of the planetary carrier shaft 127 are decided, it can ask 
for the rotational frequency of the sun gear shaft 125 with the collinear Fig. shown in drawing 2 . 
[0014] Thus, if the rotational frequency of each revolving shaft combined with each gear which 
constitutes planetary gear 120 is decided, the magnitude of the torque which should be 
outputted by MG1 and MG2 will be decided by predetermined processing. If it controls, 
controlling the operational status of MG1 and MG2 to drive on such conditions so that an engine 
150 outputs the above-mentioned predetermined power, an engine 150 is operated in the 
condition that the effectiveness becomes the optimal, and desired operational status can be 
realized in a hybrid car. 
[0015] 

[Problem(s) to be Solved by the Invention] Here, although operational status which performs 
power running and regeneration as mentioned already, and serves as various rotational 
frequencies and an output torque is possible for MG1 and MG2, there is threshold value in these 
rotational frequencies and an output torque. Drawing 3 and drawing 4 are explanatory views 
which express the output characteristics which show such a rotational frequency in MG1 and 
MG2, and the threshold value of an output torque, respectively. Such threshold value becomes 
settled according to the capacity of the motor itself, the mechanical property of a motor, etc. 
Therefore, in the hybrid car, the power which an engine 150 outputs by minding planetary gear 
120 was changed, and when it was going to realize desired operational status in an axle by 
controlling MG1 and MG2, the operational status directed to MG1 or MG2 may have exceeded 
the threshold value of these motor generators. That is, even if the power which an engine 150 
outputs was the value of the engine performance of an engine 150 within the limits, there was a 
possibility that the operational status determined to MG1 or MG2 might exceed the threshold 
value shown in drawing 3 and drawing 4 . 

[0016] In the hybrid car of a configuration of having been shown in drawing 1 , when the vehicle 
speed is raised, it may be in the operational status shown in drawing 5 as shown in a collinear 
Fig. In this condition, power equivalent to MG2 being regenerated the ring wheel shaft 126 
rotating normally, and MG2 being regenerated is consumed because MG1 acts as power running. 
Point alpha shows the explanatory view showing the output characteristics of MG2 which 
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showed an example of the operational status of MG2 when the hybrid car is such operational 
status to drawing 4 . Here, when the vehicle speed of a hybrid car is further broken into the 
method of raising, and an accelerator, control for raising the rotational frequency of the ring 

wheel sh af t 12 6, i.e., the rotational frequency of MG2, w ill be performed . W hen suc h, th e 

operational status of MG2 defined based on the operating point when the demand power 
mentioned already and the operation effectiveness of an engine 150 become the best will turn 
into operational status corresponding to the location expressed with Point beta among drawing 
4 , and will exceed the threshold value of the operational status of MG2. 
[0017] Since such operational status was not able to be taken when the operational status 
searched for from MG2 will be in the condition corresponding to the location expressed at the 
drawing 4 R>4 middle point beta and exceeds threshold value, also when there was still remaining 
power in the output of an engine 150 to the demand power mentioned already, the vehicle speed 
was not able to be raised any more. Therefore, in such a case, it is not by the power in which the 
output of an engine 150 is possible, and the upper limit of the vehicle speed will receive a limit 
with the engine performance of MG2. 

[0018] In such a hybrid car, after taking various run states into consideration, when it was going 
to realize the further vehicle speed in the limitation of the output state in an engine 150, it was 
required to carry a bigger motor generator. That is, if MG1 and MG2 are carried, correspondence 
of MG1 and MG2 will be attained to all run states within the limits of the power which can output 
an engine 150. [ big enough ] However, since car weight increases, carrying a bigger motor 
generator will cause problems, such as a fall of fuel consumption, further, while producing the 
problem that the constraint on a car design increases, in order that a motor generator may 
occupy a bigger tooth space. Therefore, without being accompanied by enlargement of a motor 
generator, the engine engine performance was fully demonstrated, the further vehicle speed was 
realized, and to raise the car engine performance was desired. 

[0019] Without having solved such a problem and enlarging a motor, the hybrid car fully 
demonstrated the engine engine performance, was made by the power output unit of this 
invention and its control approach, and the list for the purpose of fully securing the engine 
performance of a car, and took the next configuration in them. 
[0020] 

[The means for solving a technical problem, and its operation and effectiveness] While 
transmitting the power which the 1st power output unit of this invention was combined with the 
driving shaft which outputs power to the output shaft and the exterior of an engine and this 
engine, and was outputted from said engine to said driving shaft The power adjustment device 
which adjusts the magnitude of the this power transmitted by exchange of power, A demand 
power calculation means to compute the demand power which is a power output unit equipped 
with the motor combined with said driving shaft, and was demanded from said engine, A 
rotational frequency excess distinction means to distinguish whether it is over the threshold 
value of the rotational frequency which inputs the rotational frequency of said driving shaft, and 
the rotational frequency of this driving shaft can permit in case said motor outputs power, While 
setting up the operational status of said motor so that the output torque of said motor may 
serve as abbreviation 0 and a rotational frequency may become equal to the rotational frequency 
of said driving shaft when said rotational frequency excess distinction means was over the 
threshold value of said rotational frequency and it distinguishes When an operational status 
setting means to set up the operational status of said engine, and said rotational frequency 
excess distinction means were over the threshold value of said rotational frequency based on 
the operational status and said demand power of said set-up motor and it distinguishes Let it be 
a summary to have an operation means to operate said engine, said power adjustment device, 
and said motor so that the operational status of said motor and said engine may turn into 
operational status set up with said operational status setting means. 

[0021] The power output unit of this invention constituted as mentioned above adjusts the 
magnitude of the this driven power by exchange of power while the power adjustment device 
combined with the driving shaft which outputs power to an engine output shaft and the engine 
exterior transmits the power outputted from said engine to said driving shaft. Such a power 
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output unit distinguishes whether the rotational frequency of said driving shaft was inputted and 
the rotational frequency of this driving shaft is over the threshold value of the rotational 
frequency which can be permitted in case the motor combined with said driving shaft outputs 
power. While setting up the operational status of a motor so that the output torque may serve as 
abbreviation 0 and a rotational frequency may become equal to the rotational frequency of said 
driving shaft when it was over the threshold value of a rotational frequency and distinguishes, 
engine operational status is set up based on the operational status of the set-up motor, and the 
demand power demanded from the engine. Moreover, said engine, said power adjustment device, 
and said motor are operated so that the operational status of a motor and an engine may turn 
into set-up operational status. 

[0022] Moreover, while transmitting the power which the control approach of the power output 
unit of this invention was combined with the driving shaft which outputs power to the output 
shaft and the exterior of an engine and this engine, and was outputted from said engine to said 
driving shaft The power adjustment device which adjusts the magnitude of the this power 
transmitted by exchange of power, The process which computes the demand power which is the 
control approach of a power output unit equipped with the motor combined with said driving 
shaft, and was demanded from the (a) aforementioned engine, (b) In the process which 
distinguishes whether it is over the threshold value of the rotational frequency which inputs the 
rotational frequency of said driving shaft, and the rotational frequency of this driving shaft can 
permit in case said motor outputs power, and the (c) aforementioned (b) process While setting 
up the operational status of said motor so that the output torque of said motor may serve as 
abbreviation 0 and a rotational frequency may become equal to the rotational frequency of said 
driving shaft when it was over the threshold value of said rotational frequency and is 
distinguished In the process which sets up the operational status of said engine based on the 
operational status and said demand power of said set-up motor, and the (d) aforementioned (b) 
process When it was over the threshold value of said engine speed and is distinguished, let it be 
a summary to have the process which operates said engine, said power adjustment device, and 
said motor so that the operational status of said motor and said engine may turn into operational 
status set up at the aforementioned (c) process. 

[0023] According to the 1st power output unit and its control approach of such this invention 
When the rotational frequency of said driving shaft exceeded the threshold value of the 
rotational frequency which can be permitted in case said motor outputs power and it 
distinguishes In order to set up engine operational status based on the operational status and 
demand power of a motor which set up the operational status of said motor and were set up so 
that an output torque may serve as abbreviation 0, the rotational frequency of the driving shaft 
with which a power output unit is equipped is not restricted by the engine performance of said 
motor. The power which consists of a desired rotational frequency and torque in said driving 
shaft can be outputted operating said motor so that the output torque from said motor may 
serve as abbreviation 0, if sufficient power is outputted from an engine. Therefore, it becomes 
possible to suppress the engine performance of a motor required since desired power is 
outputted from a driving shaft, and magnitude of the motor with which a power output unit is 
equipped can be made smaller. 

[0024] In the 1st power output unit of this invention, said power adjustment device is good also 
as having a generator and the planetary gear by which three revolving shafts were combined with 
the output shaft and said driving shaft of this generator and said engine, respectively. 
[0025] Moreover, in the power output unit of this invention, said power adjustment device is 
good also as being the motor for Rota which has two pivotable Rota relatively. 
[0026] Moreover, the rechargeable battery which exchanges power between said power 
adjustment devices and said motors in the 1st power output unit of this invention, The energy 
loss produced at least in case said power output unit operates, It has further an income-and- 
outgo calculation means to compute the energy balance for amending the power which should be 
outputted from said engine based on the charge-and-discharge demand in said rechargeable 
battery. When said engine-speed excess distinction means was over the threshold value of said 
engine speed and it distinguishes, in case said operational status setting means sets up the 
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operational status of said engine Based on the energy balance which said income-and-outgo 
calculation means computed, it has an amendment means to amend the power outputted from 
said engine by amending the engine speed of said engine. Said operation means is good also as 
operating said engine and said power adjustment device based on the result which said 
am e n d me n t means a m en d e d . ~~ " — ___ __ _____ 

[0027] Since the engine rotational frequency has amended the power outputted from an engine 
even if it is the case where the output torque of said driving shaft is influenced by the output 
torque in such a configuration, then an engine, the torque outputted from a driving shaft does 
not change. Therefore, the power outputted from a driving shaft does not shift from desired 
magnitude by amending the power outputted from an engine. 

[0028] While transmitting the power which the 2nd power output unit of this invention was 
combined with the driving shaft which outputs power to the output shaft and the exterior of an 
engine and this engine, and was outputted from said engine to said driving shaft The power 
adjustment device which adjusts the magnitude of the this power transmitted by exchange of 
power, A demand power calculation means to compute the demand power which is a power 
output unit equipped with the motor combined with said driving shaft, and was demanded from 
said engine, A rotational frequency excess distinction means to distinguish whether it is over the 
threshold value of the rotational frequency which inputs the rotational frequency of said driving 
shaft, and the rotational frequency of this driving shaft can permit in case said motor outputs 
power. When said rotational frequency excess distinction means was not over the threshold 
value of said rotational frequency and it distinguishes, while setting up the operational status of 
said engine based on said computed demand power A set torque means to set up the output 
torque of said motor based on the operational status of the set-up this engine, When a torque 
excess distinction means by which the output torque of said motor which said set torque means 
set up distinguishes whether it is over threshold value, and said torque excess distinction means 
were over the threshold value of said torque and it distinguishes While setting up the operational 
status of said motor, without the output torque of said motor exceeding said threshold value so 
that a rotational frequency may become equal to the rotational frequency of said driving shaft 
When an operational status setting means to set up the operational status of said engine, and 
said torque excess distinction means were over the threshold value of said torque based on the 
operational status and said demand power of said set-up this motor and it distinguishes Let it be 
a summary to have an operation means to operate said engine, said power adjustment device, 
and said motor so that the operational status of said motor and said engine may turn into 
operational status set up with said operational status setting means. 

[0029] The 2nd power output unit of this invention constituted as mentioned above adjusts the 
magnitude of the power this transmitted by exchange of power while the power adjustment 
device combined with the driving shaft which outputs power to an engine output shaft and the 
engine exterior transmits the power outputted from said engine to said driving shaft. Such a 
power output unit distinguishes whether the rotational frequency of said driving shaft was 
inputted and the rotational frequency of this driving shaft is over the threshold value of the 
rotational frequency which can be permitted in case the motor combined with said driving shaft 
outputs power. When it was not over the threshold value of an engine speed and distinguishes, 
while setting up the operational status of said engine based on the demand power demanded 
from the engine, the output torque of said motor is set up based on the operational status of 
this set-up engine. Thus, while setting up the operational status of said motor, without the 
output torque of said motor exceeding said threshold value so that a rotational frequency may 
become equal to the rotational frequency of said driving shaft when the output torque of the 
set-up motor was over threshold value and it distinguishes, the operational status of said engine 
is set up based on the operational status and said demand power of said this set-up motor. 
Moreover, said engine, said power adjustment device, and said motor are operated so that the 
operational status of said motor and said engine may turn into set-up operational status. 
[0030] Since according to the 2nd power output unit of such this invention that operational 
status is set up in said motor so that an output torque may not exceed threshold value, and 
engine operational status is set up based on the operational status of this set-up motor, the 
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power outputted from the driving shaft of a power output unit is not restricted by the engine 
performance of said motor. In said driving shaft, desired torque and a desired rotational 
frequency can be outputted, the output torque from said motor operating a motor by the 
operational status which becomes within the limits of the threshold value, if sufficient power is 
outputted from an engine. Therefore, it becomes possible to suppress the engine performance of 
a motor required since desired power is outputted from a driving shaft, and magnitude of the 
motor with which a power output unit is equipped can be made smaller. 

[0031] Moreover, it has the power output unit of a publication 5 either, and the hybrid car of this 
invention makes it a summary to run with claim 1 thru/or the power outputted from said driving 
shaft. 

[0032] According to such a hybrid car, a desired run state is realizable by not restricting the 
power outputted by the engine performance of said motor from said driving shaft, and outputting 
sufficient power from an engine. Therefore, it becomes possible to suppress the engine 
performance of the motor which should be carried in order to realize a desired run state in a car, 
and magnitude of the motor to carry can be made smaller. By becoming possible to miniaturize 
the motor which should be carried, while the degree of freedom of a car design improves, the 
effectiveness that reduction of cost can be aimed at is acquired. 
[0033] 

[Embodiment of the Invention] In order to clarify further a configuration and an operation of this 
invention explained above, the gestalt of operation of this invention is explained based on an 
example below. 

(1) Explain the configuration of the hybrid car which applied the power output unit as an example 
of this invention at the beginning of the configuration of equipment using drawing 1 . The power 
network of this hybrid car consists of the next configuration. The engine 150 as a prime mover 
with which the power network was equipped is the usual gasoline engine, and rotates a 
crankshaft 156. Operation of an engine 150 is controlled by the fuel-injection control electronic 
control (hereafter referred to as EFIECU) 170. EFIECU170 is a one-chip microcomputer which 
has CPU, ROM, RAM, etc. inside, and performs control of the fuel injection and others of an 
engine 150 according to the program to which CPU was recorded on ROM. Although illustration 
was omitted, in order to enable these control, the various sensors in which the operational 
status of an engine 150 is shown are connected to EFIECU170. 

[0034] Otherwise, the power network is equipped with motors MG1 and MG2. Motors MG1 and 
MG2 are constituted as a synchronous motor generator, and are equipped with Rota 132,142 
which has two or more permanent magnets in a peripheral face, and the stator 133,143 around 
which the three phase coil which forms rotating magnetic field was wound. The stator 133,143 is 
being fixed to the case 119. The three phase coil wound around the stator 133,143 of motors 
MG1 and MG2 is connected to the dc-battery 194 through the drive circuit 191,192, 
respectively. The drive circuit 191,192 is the transistor inverter equipped with the transistor as a 
switching element by 2 set [ 1 ] for every phase. The drive circuit 191,192 is connected to the 
control unit 190. With the control signal from a control unit 190, if the transistor of the drive 
circuit 191,192 is switched, a current will flow between a dc-battery 194 and motors MG1 and 
MG2. When it can also operate as a motor which carries out a rotation drive in response to 
supply of power from a dc-battery 194 and Rota 132,142 is rotating according to external force, 
motors MG1 and MG2 can function as a generator which makes the both ends of a three phase 
coil produce electromotive force, and can also charge a dc-battery 194. 

[0035] An engine 150 and motors MG1 and MG2 are mechanically combined through planetary 
gear 120, respectively. Planetary gear 120 consist of planetary carriers 124 which have a sun 
gear 121, a ring wheel 122, and the planetary pinion gear 123. By the hybrid car of this example, 
the crankshaft 156 of an engine 150 is combined with the planetary carrier shaft 127 through the 
damper 130. The damper 130 is formed in order to absorb twist vibration produced in a 
crankshaft 156. Rota 132 of a motor MG 1 is combined with the sun gear shaft 125. Rota 142 of 
a motor MG 2 is combined with the ring wheel shaft 126. Rotation of a ring wheel 122 is 
transmitted to an axle 112 and Wheels 116R and 116L through a chain belt 129. 
[0036] It is as having explained actuation of planetary gear 120 using the collinear Fig. of drawing 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/06/07 



JP,2000-333304,A [DETAILED DESCRIPTION] 



8/1,6 ^— V 



2 . The hybrid car of this example can run in the various condition based on an operation of 
planetary gear 120. That is, as mentioned already, by controlling operation of motors MG1 and 
MG2, the power outputted from the engine 150 can be changed into various rotational 
frequencies and the rotation condition of torque, and can be outputted to an axle 112. 
[0037J The whole operation of the power output unit ofliiis example is controlled by The control"' 
unit 190. A control unit 190 is a one-chip microcomputer which has CPU, ROM, RAM, etc. inside 
like EFIECU170. The control unit 190 is connected with EFIECU170, and both can transmit 
various information mutually. A control unit 190 can control operation of an engine 150 indirectly 
by transmitting information which is needed for control of an engine 150, such as a torque 
command value and a command value of an engine speed, to EFIECU170. A control unit 190 is 
setting an informational exchange to EFIECU170 in this way, and controls operation of the whole 
power output unit. In order to realize such control, the sensor 144 for getting to know various 
sensors, for example, the rotational frequency of an axle 112, the accelerator pedal position 
sensor (not shown) which detects the treading-in condition of an accelerator pedal are 
connected to the control unit 190. Here, in this example, since it is combined mechanically, the 
ring wheel shaft 126 and an axle 112 form the sensor 144 for getting to know the rotational 
frequency of an axle 1 12 in the ring wheel shaft 126, and are using it as the sensor for 
controlling rotation of a motor MG 2 in common. 

[0038] In addition, the hybrid car of this example can tell the power which the engine 150 
outputted to an axle 112 through planetary gear 120 and motors MG1 and MG2, as described 
above, and it can also choose and run different operation mode besides the operation mode of 
realizing desired operational status in an axle 112. For example, it is also possible for an engine 
150 to stop and to run using the power supplied from a dc-battery 194. Since such other 
operation modes cannot be found direct Seki straw with the important section of this invention, 
the explanation beyond this is omitted. 

[0039] (2) Explain torque control processing, next the torque control processing in this example. 
The processing which outputs the power which torque control processing controls an engine 150 
and motors MG1 and MG2, and consists of the torque and the rotational frequency which were 
demanded from an axle 1 12 is said. The flow chart of the torque control processing in this 
example is shown in drawing 6 . This routine is repeatedly performed [ within the period which an 
engine 150 drives by CPU in a control unit 190 (only henceforth CPU) ] for every predetermined 
time by the timer interrupt. 

[0040] If a torque control manipulation routine is started, CPU will input accelerator opening and 
the vehicle speed Nm (step S100). Here, accelerator opening can be known based on the signal 
inputted from the accelerator pedal position sensor mentioned already. Moreover, the vehicle 
speed Nm can be known from the rotational frequency of the ring wheel shaft 126 which the 
sensor 144 mentioned already detected, and the rotational frequency of the ring wheel shaft 126 
is used for it as the vehicle speed by the following processings. Next, CPU sets up driving force 
(target torque committed to ring wheel shaft 126 here although controlled system is output 
torque from axle 112) Tp* based on the information inputted at step S100 (step S110). In a 
control unit 190, accelerator opening and the vehicle speed, and relation with driving force Tp* 
are beforehand memorized as a map in ROM, and CPU determines driving force Tp* by referring 
to this map. 

[0041] If it asks for driving force Tp*, CPU will compute engine demand power Pe* next (step 
S120). This engine demand power Pe* is transit power computed from the product of driving 
force Tp* and the vehicle speed Nm. Thus, if engine demand power Pe* is computed, CPU will 
compute target income and outgo (step SI 30). Here, since desired power is actually outputted 
from an axle 112, target income and outgo serve as criteria which amend the power outputted 
from an engine. 

[0042] In case the power outputted from the engine 150 is told to an axle 112 through planetary 
gear 120 or motors MG1 and MG2 and is outputted at predetermined torque and a 
predetermined rotational frequency, power is not necessarily transmitted at 100% of 
effectiveness. Therefore, if the loss of the energy produced while power is transmitted is taken 
into consideration, in order to output desired power in an axle 1 12, an engine 150 needs to 
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output much power rather than above-mentioned demand power Pe*. Moreover, the power 
which should be outputted from an engine 150 is influenced also by the remaining capacity 
(SOC) of a dc-battery 194. That is, there is the need that an engine 150 provides the energy for 
charging a dc-battery 194 when the remaining capacity of a dc-battery 194 is below the 
specified quantity (it revives too much by MG1 or MG2 in fact), and when the remaining capacity 
of a dc-battery 194 is more than the specified quantity, in order to prevent overcharge of a dc- 
battery 194, power needs to take out from a dc-battery 194, and the power which an engine 150 
should output according to the electric energy taken out from this dc-battery 194 decreases. 
Thus, it can ask for target income and outgo as the loss produced in case power is transmitted, 
and a function which made remaining capacity of a dc-battery 194 the variable, and an engine 
150 is computed compared with engine demand power Pe* computed at step S 120 as a value 
which should output much power or power only with which [ little ]. 

[0043] If target income and outgo are computed, CPU will judge next whether the rotational 
frequency of a motor MG 2 is over the threshold value of MG2 rotational frequency (step SI 40). 
The threshold value of the rotational frequency at the time of a motor MG 2 outputting power 
can be known from the output-characteristics Fig. of the motor MG 2 shown in drawing 4 
mentioned already. That is, in drawing 4 , the rotational frequency corresponding to the point UM 
which is an intersection of the line and axis of abscissa on which the limitation of the operational 
status of a motor MG 2 is shown is the threshold value of the rotational frequency at the time of 
a motor MG 2 outputting power, and it judges whether several Nm rotation of the ring wheel 
shaft 126 inputted at step S 100 is over this threshold value. 

[0044] When it is judged that the rotational frequency of a motor MG 2 does not exceed 
threshold value, CPU sets up target rotational frequency Ne* for outputting the target operation 
point of an engine 150, i.e., engine demand power Pe* computed at step S120, according to the 
usual control, and target torque Te* (step S150). In such control, the operation point with which 
operation effectiveness becomes the highest as the operation point of an engine 150 is chosen 
from a map. 

[0045] The operation point of an engine 150 and the relation of operation effectiveness are 
shown in drawing 7 . The curve B in drawing shows the rotational frequency which can operate 
an engine 150, and the threshold value of torque. It is an effectiveness line that the curve shown 
at alpha 1%, alpha2%, etc. in drawing 7 becomes respectively fixed [ the effectiveness of an engine 
150 ] etc., and it is shown that effectiveness becomes low at order (alpha 1% and alpha2%). An 
engine 150 has high effectiveness on the operation point limited comparatively, and 
effectiveness falls gradually on the operation point of the perimeter as shown in drawing 7 . 
[0046] Among drawing 7 , the curve shown by C1-C1, C2-C2, and C3-C3 is a curve with the 
fixed power outputted from an engine 150, and the operation point of an engine 150 is chosen on 
the predetermined curve corresponding to demand power among these curves. The condition 
that demand power is low is shown in order of C1-C1, C2-C2, and C3-C3. For example, when 
demand power Pe* to an engine 150 is equivalent to the power expressed with curvilinear C1- 
C1, the operation point of an engine 150 is set as A1 point to which operation effectiveness 
becomes the highest on Ccurvilinear C1-1. Similarly, on C2-C2 curve, the operation point is set 
as A2 point on C3-C3 curve at A3 point. The relation of the rotational frequency of an engine 
150 and operation effectiveness on Ccurvilinear C1-C1, C2-C2, and C3-3 is shown in drawing 8 . 
In addition, in drawing 8 , as a curve corresponding to predetermined demand power, for 
convenience, although only the thing corresponding to three curves in drawing 7 of explanation is 
illustrated, such a curve can be innumerably drawn according to a demand output, and can also 
choose the operation point A1 grade of an engine 150 innumerably. Thus, the curve drawn by 
connecting the point that the operation effectiveness of an engine 150 is high is the curve A in 
drawing 7 , and calls this a performance curve. 

[0047] If the operation point of an engine 150 is set up by the above processing next, the target 
rotational frequency of the engine 150 set up at this step S150 will be amended (step S170). 
Processing of amendment of this engine speed amends the power outputted from an engine 150 
by amending the target engine speed of an engine 150 so that desired power may actually be 
outputted from an axle 112. Here, target rotational frequency Ne* is amended based on the 
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target income and outgo computed at step S130, and the output state from motors MG1 and 
MG2. When power currently outputted by the current motors MG1 and MG2 is set to Pg and Pm, 
respectively, in current operational status, the income and outgo between the power outputted 
from an e ngine 15 0 a nd the po wer outputt ed from an axle 1 1 2 are expressed with the su m of Pg 
and Pm. Then, the amount of amendments of target rotational frequency Ne* is the following 
formulas and target income and outgo. - (Pg+Pm) 

It can come out and can ask by performing proportional plus integral plus derivative control (PID 
control) based on the deflection of the income and outgo expressed. At step S170, what applied 
this amount of amendments to target engine-speed Ne* of the engine 150 for which it asked at 
step S150 is newly made into target engine-speed Ne* of an engine 150. 

[0048] Although the value of Pg and Pm should be power by which the current output is carried 
out from the motor MG 1 and the motor MG 2 here as described above Since it is difficult to 
survey power and an output torque, here The torque command value by which current 
appearance is carried out to the motor MG 1 and the motor MG 2 (namely, torque command 
value set up when a torque control manipulation routine was performed last time), Pg and Pm are 
calculated based on the actual measurement of the sensor which detects the rotational 
frequency of motors MG1 and MG2. In the hybrid car of this example, if the loss of energy or the 
remaining capacity of a dc-battery 194 which were mentioned already are not usually taken into 
consideration, it is controlled so that the sum of Pg and Pm serves as a value 0. However, in 
fact, control is performed, taking target income and outgo into consideration, and it asks for the 
sum of Pg and Pm in actuation of motors MG1 and MG2 based on the rotational frequency 
surveyed as described above since delay arose to a control command, and the amount of 
amendments of target rotational frequency Ne* is calculated based on the difference of this and 
the target income and outgo mentioned already. In addition, since PID control is the well-known 
control approach, detailed explanation is omitted. 

[0049] If target rotational frequency Ne* of an engine 150 is amended in step S170 next, target 
rotational frequency Ng* of the operation point 1 of a motor MG 1 , i.e., MG, and target torque 
Tg* will be set up (step S180). Since target rotational frequency Ne* of the target rotational 
frequency 127 of an engine 150, i.e., a planetary carrier shaft, is set up and several Nm rotation 
of the target rotational frequency 126 of an axle 1 12, i.e., a ring wheel shaft, is inputted, target 
rotational frequency Ng* of the target rotational frequency MG 1 of the sun gear shaft 125, i.e., a 
motor, can be set up with a collinear Fig. as shown in drawing 2 . From the first, at step S180, 
target rotational frequency Ng* of a motor MG 1 is set up by the predetermined proportion 
equation drawn from a collinear Fig. The formula which asks for target rotational frequency Ng* 
of a motor MG 1 is shown as (5) types below, moreover — a motor — MG — one — a target — 
torque — Tg — * — drawing 2 — having been shown — as — a collinear — a Fig. — a 
property — depending — if — having mentioned already — ( — three — ) — a formula — being 
based — it can ask — although — actual — PID control — setting up — having . 
[0050] 

Ng*= (1+rho) / rhoxNe *-1-/rhoxNm ~ (5) 

[0051] As for CPU, a setup of the operation point of a motor MG 1 sets up the operation point 
of a motor MG 2 next (step S190). Since several Nm rotation of the ring wheel shaft 126 
inputted at step S100 is given as a target rotational frequency of a motor MG 2, target torque 
Tm* of a motor MG 2 is set up here. Although target torque Tm* which is a motor MG 2 is called 
for by substituting for (4) types which mentioned already driving force Tp* and engine target 
torque Te* with the property based on the collinear Fig. mentioned already, it is set up by PID 
control in fact. 

[0052] In this way, according to the set-up operation point, CPU performs control processing 
about operation of motors MG1 and MG2 and an engine 150 (step S200), and ends this routine. 
The electrical potential difference impressed to the three phase coil of each motor according to 
the target rotational frequency and target torque which were set up is set up, and control of 
motors MG1 and MG2 switches the transistor of the drive circuit 191,192 according to deflection 
with the applied voltage in this time. About the approach of controlling a synchronous motor, 
since it is common knowledge, detailed explanation is omitted here. 
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[0053] Since the control processing for operating on the set-up operation point also about an 
engine 150 is common knowledge, it omits explanation here. However, EFIECU170 actually 
controls an engine 150. Therefore, in the processing in step S200 in a torque control 
manipulation routine, processing which transmits required information, such as the operation 
point of an engine 150, from a control unit 190 to EFIECU170 is performed. Thus, by transmitting 
information, CPU of a control unit 190 controls operation of an engine 150 indirectly. 
[0054] In step S140, when it judges that the rotational frequency of a motor MG 2 is over 
threshold value, CPU sets up the target target operation point of an engine 150, i.e., target 
rotational frequency Ne*, and target torque Te* by different control from the usual control 
mentioned already (step S160). Here, the operation point of an engine 150 is set up based on 
driving force Tp* and engine demand power Pe* which were computed at steps S1 10 and S120. 
[0055] The condition that the rotational frequency of a motor MG 2 is over threshold value is 
equivalent to the operational status shown as a point beta by drawing 4 . The rotational 
frequency (operational status based on several Nm rotation of the ring wheel shaft 126 inputted 
as the torque command value currently taken out to the present MG 2 at step S100) of a motor 
MG 2 like [ in the case of corresponding to the point beta in drawing 4 ] When it is over the 
threshold value at the time of a motor MG 2 outputting power, the operation point of an engine 
150 is set up instead of considering as the point with which effectiveness becomes the highest 
so that target torque Tm* of MG2 may become a value 0. If a value 0 is assigned to Tm in (4) 
types mentioned already, the following (6) types will be materialized 
[0056] 

Te=(1+rho) xTp —(6) 

[0057] Here, since Tp, i.e., driving force Tp, * is called for in step S1 10, target torque Te* of an 
engine 150 is called for in the above-mentioned (6) formula by assigning the value of Tp* for 
which it asked at step S1 10 to Tp in a formula. 

[0058] Thus, if it asks for target torque Te* of an engine 150, it will ask for target rotational 
frequency Ne* of an engine 150 based on this value. Although the operation point of an engine 
150 and the relation of operation effectiveness were shown in drawing 7 , as mentioned already, 
when demand power is determined, an engine 150 is on the curve corresponding to this demand 
power (on the predetermined curve from which the power outputted as C1-C1, C2-C2, and C3- 
C3 showed becomes fixed), and can take the various operation points. Therefore, in this case, on 
such a curve corresponding to demand power Pe* computed at step SI 20, the operation point 
corresponding to target torque Te* called for based on the above-mentioned (6) formula is 
chosen, and target rotational frequency Ne* of an engine 150 is set up. 
[0059] The curve which connected the operation point with which the power outputted to 
drawing 9 from an engine 150 becomes demand power Pe* computed at step S120 is shown as 
curvilinear Pe*. At step S160, the operation point D1 used as Te* which the engine torque 
computed on this curvilinear Pe* based on the above-mentioned (6) formula is chosen, and it 
asks for target rotational frequency Ne* corresponding to this operation point. In addition, 
although the performance curve A (it is the same as the curve A in drawing 7 ) which connected 
with drawing 9 the point that engine operation effectiveness was the highest was shown 
collectively, at step S150 mentioned already, the point of operation which hits at the intersection 
D2 of curvilinear Pe* and a performance curve A is considered as the operation point of an 
engine 150. 

[0060] After setting up the operation point of an engine 150, the same processing as step S200 
is performed from step SI 70 mentioned already. At step S170, based on the target income and 
outgo computed at step SI 30, target engine-speed Ne* of an engine 150 is amended, and this 
amends engine demand power Pe*. If such processing is expressed on drawing 9 , target torque 
Te* will set up the operation point D3 as the operation point of an engine 150 by amending 
target engine-speed Ne* to Ne*2, without changing. Here, since the operation point D3 is a point 
on the curve whose output power from an engine 150 is Pe*2, the output power from an engine 
150 is amended by such processing Pe*2. 

[0061] The operational status of MG1 is set up at step S180. planetary one — a carrier — a 
shaft 127 — a target — an engine speed — Ne — * — an engine — 150 — amending — 
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having had — a target — an engine speed — Ne — * — two — ****** — setting up — having 

— **** — a r j ng wheel — a shaft — 126 — rotation — several — Nm — inputting — having - 

- **** — a S ake — a collinear — a Fig. — being based — actual — the following — having 
been shown — ( — five — ) — a formula — being based — a sun gear — a shaft — 1 25 — a 
target — an engine speed — namely, — a motor — MG — one — a target -- an engine speed - 

- Ng — * — setting up — having — . moreover — a motor — MG — one — a target — torque 

— Tg — * — a collinear — a Fig. — a property — being based — if — having mentioned 
already — ( — three — ) — a formula — and — ( — six — ) — a formula — the following — 
being shown — ( — seven — ) — a formula — it can express — actual — having mentioned 
already — PID control — setting up — having . 

[0062] 

Tg*= - RhoxTp* — (7) 

[0063] Although step S190 is a step for setting up the operational status of a motor MG 2, since 
processing not more than step S160 is made as it is the vehicle speed Nm which inputted the 
target rotational frequency of a motor MG 2 at step S100 and target torque Tm* of a motor MG 
2 becomes a value 0, the operational status of a motor MG 2 is not newly determined in fact 
here. In addition, in step S170, since demand power Pe* of an engine 150 is amended by 
amending target engine-speed Ne* of an engine 1 50, without changing target torque Te* of an 
engine 150, even if it amends demand power of such an engine 150, the target torque of MG2 is 
still a value 0 (refer to (3) types mentioned already). In this way, according to the set-up 
operation point, CPU performs control processing about operation of motors MG1 and MG2 and 
an engine 150 (step S200), and ends this routine. 

[0064] A continuous line shows the collinear Fig. at the time of performing processing not more 
than step S160 which was described above to drawing 10 . Step S When performing 160 or less 
processing, engine demand power Pe* is computed based on driving force Tp* called for at step 
S1 10, the operation point of an engine 150 is set up based on this, but at this time, target 
rotational frequency Ne* of an engine 150 and target torque Te* are called for so that the target 
torque of a motor MG 2 may serve as a value 0. Moreover, the operational status of a motor MG 
1 is set up corresponding to these results. 

[0065] In addition, when performing processing not more than step S150 in the condition that the 
car is running similarly at high speed, it will be in the condition of a collinear Fig. shown in 
drawing 5 mentioned already. Step S When performing 150 or less processing, engine demand 
power Pe* is computed based on driving force Tp*, the operation point of an engine 1 50 is set 
up based on this, but at this time, target rotational frequency Ne* of an engine 150 and target 
torque Te* (inside Te of drawing) are called for so that the effectiveness of an engine 150 may 
become the highest. Moreover, according to several Nm rotation of these results and ring wheel 
shafts 126, target torque Tg* of motors MG1 and MG2, Tm*, and target rotational frequency Ng* 
of a motor MG 1 are called for. 

[0066] Here, in drawing 10 , the dotted line shows further the collinear Fig. corresponding to the 
condition of being set up when several Nm rotation of the ring gear shaft 126 and driving force 
Tp* are the same as this case in addition to the collinear Fig. at the time of performing 
processing not more than step S160 and it performs processing not more than step S150. When 
processing not more than step S160 shown in drawing 10 is performed, in the operational status 
of a collinear Fig. Step S It compares, when performing 150 or less processing. Output power on 
an equal curve Tep and driving force Tp* which divided (refer to drawing 9 ) and Te* by enlarging 
target engine-speed Ne* of an engine 1 50 more, and making target torque Te* of an engine 1 50 
smaller in connection with this is balanced, and target torque Tm* of a motor MG 2 is made into 
the value 0. If such operation is performed, the output shaft of a motor MG 2 rotates by several 
Nm rotation, without outputting torque, and the ring wheel shaft 126 will output the engine direct 
torque (torque generated on the ring wheel shaft 126 by the torque which an engine 150 
outputs) Tep which balances with driving force Tp*, rotating by several Nm rotation. 
[0067] In addition, if the output torque of a motor MG 2 is abbreviation 0, the power Pm 
outputted from a motor MG 2 will serve as abbreviation 0. Therefore, regardless of the target 
income and outgo mentioned already, the power Pg outputted from a motor MG 1 and the power 
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Pm outputted from a motor MG 2 balance, and in the condition that both sum serves as a value 
0, if the output torque of a motor MG 2 is abbreviation 0, the power Pg outputted from a motor 
MG 1 will also serve as abbreviation 0. Target torque Tg* of a motor MG 1 is expressed with 
drawing 10 which shows such a condition as force which balances with the torque Tes which 
distributed target torque Te* of an engine 150 based on the distributive law which acts on the 
rigid body, and target rotational frequency Ng* of a motor MG 1 is expressed with it as 
abbreviation 0. In addition, processing shown in drawing 6 is performed, and in actually performing 
control in consideration of target income and outgo, the sun gear shaft 125 rotates a motor MG 

1 at a predetermined rotational frequency in order to perform regeneration or power running 
according to the remaining capacity of a dc-battery 1 94. 

[0068] Here, in the power output unit of this example, when the operational status of the motor 
MG 2 set up at step S190 exceeds threshold value, in case the operation control of a motor MG 

2 is performed at step S200, the output torque of a motor MG 2 is abbreviation 0 compulsorily, 
and the operational status exceeding a limitation is not taken. In such a case, in case the torque 
control manipulation routine shown in drawing 6 is performed next time, at step S140, the 
operational status (operational status exceeding the threshold value of the operational status of 
a motor MG 2) of the motor MG 2 set up at step S190 of the torque control manipulation routine 
performed last time is called, it is judged as the thing beyond threshold value, and processing not 
more than step S160 mentioned already is performed. Therefore, a desired run state is realized 
immediately, balancing the output of motors MG1 and MG2 without operating a motor MG 2 in 
the condition of exceeding the threshold value, also when the operational status of a motor MG 2 
will exceed threshold value, if processing not more than step S 150 is performed. 

[0069] Moreover, although [ the above-mentioned example ] target income and outgo are - 
computed in step S130, the target engine speed of an engine 150 is amended in step SI 70 based 
on this result and demand power Pe* in an engine 150 is amended by this It is good also as 
amending demand power Pe* in an engine 150 first, and setting up the operation point of an 
engine 150 at step S150 and step S160 based on this based on the target income and outgo 
computed at step S130. 

[0070] Such a configuration is explained based on drawing 9 . In such a case, demand power Pe* 
which should be first outputted from an engine 150 based on the target income and outgo 
computed in step S130 is amended. Such actuation is equivalent to the actuation which 
presupposes that the operation point of an engine 150 is set up not on curvilinear Pe* but on 
curvilinear Pe*2 in drawing 9 . In judging that the operational status of a motor MG 2 exceeded 
threshold value in step SI 40 here and performing processing not more than step S160 The 
operation point which serves as a value corresponding to (6) types which target torque Te* of an 
engine 150 mentioned already on these curvilinear Pe*2 (operation point with which target 
torque Tm* of a motor MG 2 becomes a value 0), That is, the operation point D3 in drawing 9 is 
chosen, and the operational status of an engine 150 is set up. In addition, what is necessary is to 
choose the operation point D4 which is the intersection of curvilinear Pe*2 and a performance 
curve A, and just to set up the operational status of an engine 150, in judging that the 
operational status of a motor MG 2 does not exceed threshold value in step S140 and performing 
processing not more than step S150. 

[0071] By the car equipped with the power output unit of this example constituted as mentioned 
above, when the rotational frequency of a motor MG 2 is over threshold value, based on the 
operational status and demand power of a motor MG 2 which set up the operational status of a 
motor MG 2 so that output-torque Tm* might be substantially set to 0, and were set up in this 
way, the operational status of an engine 150 and a motor MG 1 is set up. Therefore, rotating the 
ring wheel shaft 126 at the engine speed which exceeds the threshold value of the engine speed 
in the operational status in which the output of a motor MG 2 is possible by outputting sufficient 
power from an engine 150, desired torque can be outputted from the ring wheel shaft 126 by 
engine direct torque, and the vehicle speed is not restricted by the engine performance of a 
motor MG 2. Thus, since the vehicle speed is not restricted by the engine performance of a 
motor MG 2, in order to guarantee the predetermined vehicle speed in a car, the motor MG 2 
which should be carried in a car can be miniaturized more. By the ability of a motor MG 2 to be 
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miniaturized more, effectiveness, such as improvement in the degree of freedom of a design of 
lightweight-izing of a car and a car or reduction of the manufacturing cost of a car, can be 
acquired. 

[0072] In addition, also in the case of the operational status corresponding to the point gamma 1 
Tn drawing 4 , same processir^c^rrBe p^ormed althougPTthe abov^m^tioned~ex^ahatioh ~~ 
described the control performed in case it is judged that the rotational frequency of a motor MG 
2 exceeds threshold value in step S140 (operational status corresponding to the point beta in 
drawing 4 ). That is, the rotational frequency of a motor MG 2 can perform same processing, also 
when the target torque which is the case where it is not over threshold value, and is set up to a 
motor MG 2 exceeds the threshold value of the motor MG 2 shown in drawing 4 . When a motor 
MG 2 is not over the threshold value (rotational frequency corresponding to Point UM) of the 
rotational frequency in the operational status in which an output is possible, while making several 
Nm rotation of a motor MG 2 into the value calculated from the vehicle speed like the 
operational status corresponding to a point gamma 1, target torque Tm* chooses a small value 
and should just define the operation point rather than it becomes within the limits of the 
threshold value of the operational status of a motor MG 2. It replaces with ****** anc | a point 
gamma 1, and the operation point corresponding to a point gamma 2 is chosen as drawing 4 . 
Thus, based on the operation point of a motor MG 2 and demand power Pe* of an engine 150 
which were set up, the operation point of an engine 150 can be set up and the operation point of 
a motor MG 1 can be further set up by this. 

[0073] Thus, when processing described above at the time of the operational status 
corresponding to the point gamma 1 shown in drawing 4 is performed and it is judged that the 
rotational frequency of a motor MG 2 is not over threshold value in step SI 40 of a torque 
control manipulation routine shown in drawing 6 , step S150 to the step S190 is once processed, 
and target torque Tm* of the motor MG 2 when usually controlling is set up. What is necessary 
is to replace with processing not more than step S160, and just to perform the above-mentioned 
processing, when it judges whether the operational status expressed with this target torque Tm* 
of a motor MG 2 and several Nm rotation that were once set up is over the threshold value of 
the operational status of the motor MG 2 shown in drawing 4 f or (for example, is it the 
operational status corresponding to a point gamma 1?) target torque is over threshold value and 
it is judged that it is over threshold value. In such processing, as target torque Tm* of a motor 
MG 2, the operational status (for example, operational status corresponding to a point gamma 2) 
of a motor MG 2 is anew set up so that a small value may be chosen rather than it becomes 
within the limits of the threshold value of the operational status of a motor MG 2, and based on 
that the output torque of a motor MG 2 becomes above-mentioned Tm*, and demand power 
Pe*, the operational status of an engine 150 is set up anew. If the power outputted from an 
engine 150 by amending the target engine speed of an engine 150 from the first is amended, 
desired torque can be made to output in a motor MG 2. 

[0074] Moreover, although the above-mentioned explanation explained control in case the 
operational status of a motor MG 2 exceeds threshold value, control with the same said of a 
motor MG 1 can be performed. As mentioned already, output-torque Tg* of a motor MG 1 is 
considered also when such a value exceeds the limitation of a motor MG 1, although engine 
output-torque Te* is determined. When the output torque of a motor MG 1 exceeds a limitation, 
even if allowances are in the power outputted from an engine 150, sufficient driving force Tp will 
be obtained only by setting up the output torque of a motor MG 1 small. In such a case, while 
determining the output-torque Tg* that the operational status of a motor MG 1 will not exceed a 
limitation and setting up engine output-torque Te* based on this, output-torque Tm* of a motor 
MG 2 is set up so that driving force Tp* may work in the ring wheel shaft 126 (refer to (3) types 
and (4) types). Engine-speed Ne* can be set up based on engine demand power Pe* and engine 
output-torque Te*, and, finally the rotational frequency of a motor MG 1 is set up. By performing 
such control, the power which consists of desired torque and a desired rotational frequency can 
be outputted from the ring wheel shaft 1 26 by not being concerned with the threshold value of 
the engine performance of a motor MG 1, but outputting sufficient power from an engine 150. 
[0075] (3) In the example beyond other examples, the hybrid car of a configuration of having 
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used planetary gear 120 was illustrated. This invention is applicable not only to such a 
configuration but the hybrid car of other configurations. Planetary gear 120, an engine 150, a 
motor MG 1, and a motor MG 2 can take the configuration combined in various modes from the 
first. Moreover, it has the same operation as planetary gear 120, i.e., three revolving shafts, and 
the device of others which distribute at arbitration the power inputted from the revolving shaft 
of 1 to two residual revolving shafts, and do so the operation in which an output is possible can 
also be adopted. 

[0076] Furthermore, the configuration which realizes an operation of planetary gear 120 and a 
motor MG 1 by one device is also possible, and such a configuration is explained as the 2nd 
example as shown below. Drawing 1 1 is the explanatory view showing the configuration of the 
hybrid car of the 2nd example. It replaces with planetary gear 120 and a motor MG 1, and is 
different from the example mentioned already at the point using the clutch motor CM with the 
hybrid car of the 2nd example. In addition, in drawing 1 1 , to the member corresponding to the 
hybrid car shown in drawing 1 , the same member number is attached and the explanation in 
connection with the configuration which is common in the example mentioned already is omitted. 

[0077] It is the motor for Rota which has two pivotable Rota, i.e., the inner rotors 232 and outer 
rotors 233, relatively [ motor / CM / clutch ] in the circumference of the same axle. In this 
example, the permanent magnet is stuck on the inner rotor 232 like Rota of a motor MG 2, and 
the motor around which the coil was wound was applied to the outer rotor 233. The crankshaft 
156 of an engine 150 is combined with the inner rotor 232, and Rota of a motor MG 2 is 
combined with the outer rotor 233. An outer rotor 233 is mechanically combined also with a 
driving shaft 1 1 3 again. 

[0078] Magnetic association with the inner rotor 232 and an outer rotor 233 is controllable by 
the clutch motor CM by controlling the energization to a coil by the drive circuit 191. The drive 
circuit 191 consists of transistor inverters like the 1st example. By such magnetic association, 
the power outputted from the engine 150 can be transmitted to a driving shaft 113. Moreover, 
the power according to a slippage can be revived by rotating the inner rotor 232 and an outer 
rotor 233, where it has predetermined slipping. Naturally, it is also possible to output torque in 
response to supply of power from a dc-battery 194. That is, the clutch motor CM can do so an 
operation equivalent to planetary gear 120 and the combination of a motor MG 1 alone. 
[0079] Also in such a hybrid car, the same control as the example mentioned already can be 
performed. In the hybrid car of the 2nd example, the actuation which performs the same 
processing as the torque control manipulation routine shown in drawing 6 is explained below. In 
addition, since explanation is easy, processing of the amendment based on the target income and 
outgo shown in drawing 6 R> 6 is omitted here. 

[0080] First, like step S100 of drawing 6 , accelerator opening and the vehicle speed (rotational 
frequency of a driving shaft 1 13) Nm are inputted, and it asks for driving force Tp* based on this 
(it corresponds to step S1 10). If it asks for driving force Tp*, CPU will compute engine demand 
power Pe* next as transit power computed from the product of driving force Tp* and the vehicle 
speed Nm (it corresponds to step S120). Then, it judges whether the operational status 
(operational status based on several Nm rotation of the driving shaft 113 previously inputted as 
the torque command value currently taken out to the current motor MG 2) of a motor MG 2 is 
over threshold value like step S140 (it corresponds to step S140). 

[0081] Like the operational status corresponding to the point beta shown in drawing 4 here, 
when the rotational frequency of a motor MG 2 is over threshold value, as for the operational 
status of a motor MG 2, target torque Tm* is set up with Above Nm like the example mentioned 
already, as for abbreviation 0 and a target rotational frequency. Moreover, case [ whose 
operational status of a motor MG 2 is / like the operational status corresponding to the point 
gamma 1 shown in drawing 4 ], the target rotational frequency of the operational status of a 
motor MG 2 is Above Nm, and target torque Tm* is set as the operational status (it corresponds 
to the point gamma 2 of drawing 4 ) which does not exceed the threshold value of the engine 
performance of a motor MG 2. 

[0082] By the hybrid car of a configuration of having been shown in drawing 1 1 , if target torque 
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Tm* and driving force Tp* of a motor MG 2 are determined, target torque Tc* of the clutch 
motor CM can be set up from both difference. If target torque Tm* of a motor MG 2 is 
abbreviation 0, driving force Tp* and target torque Tc* of the clutch motor CM will become 

equal. _____ 

[0083] Moreover, by the hybrid car of the 2nd example, since the output torque of the clutch 
motor CM and the output torque of an engine 150 become equal, if target torque Tc* of the 
clutch motor CM is set up, target torque Te* of an engine 150 will also be determined. Since 
demand power Pe* of an engine 150 is computed in the process corresponding to step S 120 of 
drawing 6 here, based on this demand power Pe* and target torque Te*, target rotational 
frequency Ne* of an engine 150 is also determined. 

[0084] Moreover, at the process corresponding to step S140 of drawing 6 , when it is judged that 
the operational status of a motor MG 2 is not over threshold value, the operation point is set up 
to an engine 150 so that engine demand power Pe* computed at the process corresponding to 
step S120 may be outputted like the example mentioned already, and the effectiveness of an 
engine 150 may become the highest. Thus, decision of target torque Te* of an engine 150 and 
target engine-speed Ne* sets up the same value as target torque Te* of an engine 150 as target 
torque Tc* of the clutch motor CM. Moreover, target torque Tm* of a motor MG 2 is set up from 
the difference of driving force Tp* and target torque Tc* of the clutch motor CM. In addition, in 
fact, in case such control is performed, amendment by target income and outgo is performed like 
drawing 6 , and the operational status of an engine 150 and the operational status of the clutch 
motor CM are amended based on target income and outgo. 

[0085] As mentioned above, in the hybrid car of a configuration of having been shown in drawing 
1 1 , although the case where the operational status of a motor MG 2 exceeded a limitation was 
explained, when the output torque of the clutch motor CM surpasses threshold value, it becomes 
possible by setting up the operational status of an engine 150 according to the engine 
performance of the clutch motor CM to output desired torque from a driving shaft 1 13. When the 
output torque of the clutch motor CM exceeds threshold value, the target torque Tc* is set up 
so that a limitation may not be exceeded. Since target torque Tc* of the clutch motor CM 
becomes equal to target torque Te* of an engine 150, it can set up target rotational frequency 
Ne* of an engine 150 from target torque Te* of this engine 150, and engine demand power Pe*. 
Moreover, target torque Tm* of a motor MG 2 can be set up as a difference of driving force Tp* 
and target torque Tc* of the clutch motor CM. 

[0086] Thus, also in the hybrid car of the 2nd example, without enlarging a motor MG 2 and the 
clutch motor CM by outputting sufficient power from an engine 150 and setting up the 
operational status of an engine 150 according to the threshold value of the operational status of 
a motor MG 2 and the clutch motor CM, a desired rotational frequency and torque are outputted 
in a driving shaft 113, and it becomes possible to fully secure the engine performance of a car. 
[0087] Although the example of this invention was explained above, as for this invention, it is 
needless to say that it can carry out with the aspect which becomes various within limits which 
are not limited to such an example at all and do not deviate from the summary of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the outline configuration of the hybrid car using 
the power output unit as an example of this invention. 

[Drawing 2] It is a collinear Fig. explaining the working principle of the power output unit of an 
example. 

[Drawing 3] It is an explanatory view showing the output characteristics of MG1. 

[Drawing 4] It is an explanatory view showing the output characteristics of MG2. 

[Drawing 51 It is a collinear Fig. explaining the working principle of the power output unit of an 

example. 

[Drawing 6] It is a flow chart showing a torque control manipulation routine. 

[Drawing 7] It is the explanatory view showing the relation between the engine operation point 

and operation effectiveness. 

[Drawing 8] It is the explanatory view showing the relation of the engine speed and operation 
effectiveness in demand power regularity. 

[Drawing 9] It is an explanatory view showing the situation of a setup of the operation point of 
an engine 150. 

[Drawing 101 It is a collinear Fig. explaining the working principle of the power output unit of an 
example. 

[Drawing 1 1] It is the explanatory view showing the outline configuration of the hybrid car of the 
2nd example. 

[Description of Notations] 

112 — Axle 

113 — Driving shaft 
116R, 116L — Wheel 

119 — Case 

120 — Planetary gear 

121 — Sun gear 

122 — Ring wheel 

123 — Planetary pinion gear 

124 — Planetary carrier 

1 25 — Sun gear shaft 

126 — Ring wheel shaft 

127 — Planetary carrier shaft 

129 — Chain belt 

130 — Damper 

132.142 — Rota 

133.143 — Stator 
144 — Sensor 
150 — Engine 

1 56 — Crankshaft 
170 — EFIECU 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



2006/06/07 



JP,2000-333304,A [DESCRIPTION OF DRAWINGS] 



1 90 — Control unit 
191,192 — Drive circuit 
1 94 — Dc-battery 

232 — Inner rotor 

233 — Outer rotor 



[Translation done.] 
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»*»fps«w-r*fcji>c. *-f. ^^u^-vi 2 
ooftfpttJ^Tttwra. 7"7*^'j.n i 2oii. 

±fB L 3 O CO laltett CD •5*., 2ocD|elKttCD|5Jdfc43 

SStLT^S. &l§l*KttCD|§|&!RjgcD|f|fiUi, 

±fl*©8HSt«koT*»5it^Tt4A«. #$0 
£0? tetl-5 0}C=t 0 HH^WiC*J?)4 C £ t>Ti*-5„ 
[0 0 0 5] H2K*8HO-flS*t. Mttte. &EI 
tettCDlHieiS&^bTV^. ffitttt. S-^-^CD^-VifcS 
JE(BW-34Hfl5T*bT^*. -y->^-V«il 2 5 (02 + 
CDS) t'J>m#12 6 (02+cDR) i*P9JSC 
£0, &gS£&MR£cD|ig£ 1 : p Crt#-r«ttKC 
Sr. :/9**y**U 7ttl 2 7©ffi«£-r *. pte, 
U>^^1.2 2CD«& (Zr) t»t4U->*tl2 
lCD#g: (Zs) CDtfcT&3„ ^5 LTeitt±(cS«$ 

n^ess, c, Rcsbt, -f-n-encD^-vcDiHifett 

CDIeie^Ng, Ne, Nm^Py ht5. y^^^ij 
*tl2 0H Z\<D&o\z7uy bZttftSj&tfi, &? 

0. 3OC0|HfeWlCD5 - &CD2OCDI5|tettCDIlte^6). 

Be ^ i -3 cd [Hje u cd mteft •& c i * s . 

[0 0 0 6] Sfc, ^^^U^tnOTH #-B<E 
1 2 7iCf^ffl-T-5 MH'JTeitl,. ^CDt^. 02 

>^-VWl 2 6 HMTpS. {ig 

4. 0+CDTes, Teplt PM«:CfPffl-r*^©»E 
fltfllHStJV»T, >MTe«MlS;2'3C!)Al^fil, 
fet)CDT*>-5. hWTes, TepcD^:#$tt> BtT 

cds: (i) , (2) fcjioaito-rct^T**. 

[0 0 0 7] 

- (1) 

- (2) 

Tep©i»t*L<45, COiSfcttHKB^Wfc 
&h;U^T g> Tm$:gfe-rS:S;. fiHTJr* (3) , 



(4) 
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(4) tLT^-T. 



[0 0 0 9] 



Tg=-p/ (1 + p) XTe 



(3) 



Tm= T p — 1 / (1 + p) XTe 
[0 0 10] ^^^U + t'JTil 2 7tC^$tlfc 
I>y>15 0A«lt^5i^ MfHtttCN-T* 

•J >^=F* l 2 2 tt«*fc*EttlBTIillE'r* £ t^T 
li. x>v>i 5 o^Sffl^tofcllrtS:, *«1 1 2 

Kearrajitrt^JUBT**. 0i(r^bfc«^srWf 

y F^PiTH, X>>?>1 5 0^e»{i}^$tl 

tzmtiz. *«i 1 2K««wfceai"sn*»*t. - 

<fcoT«;>JK£&3to3iW£#BBU ££{c|h]£$*i 

UK) ZLtttJcoT, *W1 1 2\Z&^Tffim<DWl 

m i.t*l/ftl(l*o/W^ 1 J -7 H*P8**j£ff-r*IRt: 
mnu, «ibf8««MGi*«t tfMG2#«**i* 

[0 0 11] CIT, Hlfc^bfcWfifcro/W^'Jy H 

t7^-t;nB«*»6. *t*i 12 <mm\z\3.. &®tm 

MWCM^btus u 12 6) Ktott&g* 

tz%£?\z. x>v>i 5 owtiUrr^mtitf&fez 

to. Z.<Dffim(DW)j]&^>i?>l 5 ojWHWrrsJ:^ 
(C, X>^>1 5 OOBAtttt^ftlfldns. ± 
fB0f€cOtb^SrX>v 5 >l 5 0rtUH*bfci*fc, U> 
y*-ViHil 2 6Kto^T±i2g#b;i^#*5i2to£<fc 

MG1, MG2©BiMKf8?WMfl;*to5. MG 
1, MG2rti#ff&£^H®££ff&'3;iiT, x>v 

)V9\z®.&znTV>>f* J rifoi 2 6, T&to%*wii 
1 2«tDffi^$ns„ 

[0012] iut, u>y^^i 2 OA^effl^T^ 

Sr. X>> ? >1 5 OKi^TffiAn^ X>v> 1 5 

o«, (stestttuawi'* 
\zx>v>&fflwtzmz\t, m<b%}&(Dm<j3.z>W)W 

AS1IRI/T, ^■<7)|lj^t*5^TX>v ! >75W«l$to 
-&J;o(', MG l:feJ;tfMG2©Kfttttta*IWWStt 

[0013] x>^> 1 5 o*»±e»rjt©«i*fta*-r 



... (4 ) 

5 o©B*iii<HfcfeJ:tfB*wi'*£fr*. ::t, IE 

tU7124 0EHE«l£IS£bTH*fc»e>. X>v> 1 

5 o *«±ciiifpjRT?a<eboo±aBBf3t©»*sa*f 

ffitb»£(i*S-&LT:fcO. Jf,l:U>mi2 2lil 
-So ^^r. D->=£iri 2 i©|gitetttMG loilitt 

tB^ltl^fcfe, MG KDEIglSH-y-^^ttl 
2 5®@<E»-C*5>W. ■9->^-\'«ll 2 5ro@feSctt> 

u>y^-v«n 2 eoniigaty^^^u*^ urtti 

2'7©@<E»t35 t »*4<t. 0 2lr^bfc*^0lC<tD 

[0 0 14] ^Oipt^^U^t^O^t 
&&¥V\z%£;-2tltc&mfcWi<D\B\lKfktf8:i£Z> ffi 
fe<D%M\Z&-DX, MG 1 to«ttKMG 2 h 

MG 1 ^.ttfMG 2 ffllfcttl^Sli^O, X>x> 

1 5 o tf±mmfe<DW)jjztiiJ}-?z>£.?fam-fn\i. x 

[0 0 15] 

[S6!»a**Hfeb«fc'5d: MGli5W 
MG2I1 RjfiUfc±3C*ff*<fc^@4SfT*:^. « 

03fcJ:tf04te, ^-to^'to. MG 1 , MG 2 
£©<£ 5 fcBKRfc £tf tH*» h;i^0)IKJM»* 
S-rffi^Wtt^^to-rittWHT'afe?.,, cto?.©E#fi 

K*PilC*V>T. ^7*j"J*tl2 0t^tS:tT? 

x>v>i 5 o^m^-rsft^sxaiu MG 1 , MG 

2 SHU**, £ fC**fC*l^TBfMoa<E«IB**S 
bckpi-T^IRt^ MGl^MG2HjttLT}|^n5 

"I«tt«»»r3fc. "T^to*., X>5?> 1 5 0 35*lH*-r* 
Wtfl1fiX.>i» 1 5 0 wttt6coffiHi*gcottT*oTfc, 
MG 1 »4 W4MG 2 KWbTftjeSto* 



(5) 
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[0 0 16] HifcSUfcfllJfcWA-ryiJy K$WtI*3 

y^-VWl 2 6 HiESUt?OMG2fi0^L, MG2^ 
®±"fS©£H*©*;*m. MG 1 il tTtN 

oTV^t#«0MG2Oji(E*5IBO— WS, i4l:^L 
fcMG2©ffl##tt£8foTl!W!Blfc*^T, jgaTS 

i7ft^»*jiSft4i, U>mil2 6©@ 
"^^t>-feMG2cO|HlteiS^±tf-5/c*CDSiJ^ff 

X>y>15 0©lte»tlt ) J;<^lf 

£0T£toLfc<fc«fc»Jfrf*Btettffi£fct>, MG 2 
©)I&;ttfg©IE#ffi£;g*.T L *.3 . 
[0 0 17] MG2K#l,T3fc»&S*l3»lBRiBj&«, 0 

ZUWctb, R»UfcB*»*fc^UTX>S?>l 5 0 

fctt, X>v>l 5 0*tffl*pI^«|*t c toTTJ±fe 
<> MG 2 Ottlti-pT, *ao±IB**«liB*g^* 

[0018] ioi^^/w zfv v k^wc&i^t, m 

^ ©3tffJR**#*U/t±T, X>v>> 1 5 0 fcistt* 

J: D**ftti»*iSjS«1-5 i i 
fc. f&:b%, *»f:^f?aMG l*J«fc0fMG2 
ftl«. X>v>l 5 0*tffl*T€f*»^OlBfflrtT, 
* e.«$5jtfT^fc*fbTMG 1 43 «fctf MG 2 fi*fj&flj 

^^b€r#-5^i^<, X>v><7)tt^^3fe^^fgjf $ 
[0 0 1 9 ].#56W©»#ffi#g«:fe«fctf 

[0 0 2 0] 



G2ntcf&mmtz®x.z>W}i]Mj]$imr&-DT, wis 

S@te*ORIMtSi8AT^-B^i*33&»*!RISiJ-r2>ErtE 

ftffi awaits t , fHB0teiSi@.jfi*ijsij# swineae 

3HEtt»KJ£*S<h. ttBBCftilUW9J#gt#t|nEia 

[0 0 2 1] tt±<0±5fc«jfi$nfc*38WO»*Hl* 
SBte, x>>5>©ai^^43J:Wg|5tft^$ai^-r-5 

5. i©«t5a»*ai***tt. ffliE&»ttl©[alte&£ 
-^©ta^h^^BSOt^O, lHlte»:^Wf3ffif!;tt 

[0 0 2 2] *5BW©»*ffi^«S©fH|»^j4 

zmtiTzmmmziiii&zti, mmx>v 2 
nrzWiiizMmmmmzfcmTztmz, mmmznz 
mtHD-kz-z&mtKD^ io®.r)iz&-? TWis-r-S) mtm 
m^t, mfcmmm\zi®<&2titznmMt*ffi7LZ>W} 
timtimsomm^mTh-ox, (a) m^>-j>\z 
*fLTS*snfcfi*»**juaraiet, (t>) m 

E^»»<tt©lHltelS:*A^L; KKK»W©|ajKI»c^, MfB 

nshmi)mft*\&ij?%mzm^%%MmL<»i8Lft®. 
zmz.x^zftZofrznm'tzTMt, (c) 

(b) Iil:*ux. fWE@te»©H*fi*iB*T^-5 



(6) 



12-333304 



JBX>^>©j«E*««K«-r*xefc, (d) wis 
(b) iStfc^T. ifflBBte»0lS*tt*S*.T^4 

snfc t *k. mmnm®& .ttf mbx > v >© 

[0 0 2 3] £(&«fc5fc*3WJ©»l<0»;&lHa&«* 

«©a*5««tB*»*tKi»tJ^Tx>5?>oate« 

V> s i^^S^fti^lHASWftSU ME 
JSfeib^, «»EK»WC*V»T»faroEI<E»*iJ:r; 

a znmm<D± * * * ± o * a < -r * - 1 *»t * s . 

[0 0 2 4] *fS9i©j8l©ili:&ffl#8llfc*V>T. Ml 
E»^P^#©«. 3t30B«R*«*-e*HPft 
K9BmR^J:tfMrEx>^>0(UANia:ttEBIkM2:t: 

[0 0 2 5] **WO»*m*SltK:4JViT. 10 

[0 0 2 6] *58W©j»l©»*ffl**«K:*^ 
T, mE»*WSE*gt*«ttfWE«»«t©WT**© 
^OiSO^f??*? 2*«&<h, MEMrtH 
A*«*UWW*Rfc£i;5x*;w : * £ «fc£. (WrE2* 

eW^-r^^i(l**»iE-r?.fe«><DX^;W^iR^S:S:ffi 
IBiLTtiStW9JbfctfrK:iWEx>^>©3»Ett«Sr 

«srr*RKtt. MEiR5dna*a3&»*aufcx*^^ 

[0 0 2 7] ^COi^^ffififet-rtltf, X>v>H43tt 
•SHift h^^tJ:oTifEK«itti©ffl* VMtmW* 



em^stt* w^a^fc-r&^taw*. bfc**o 

[0 0 2 8] *3BWOje2 0»*m*S«tt. X>x> 

EK«M*fc£»-r*£#fc* Re*sn**tfj©*#s 

E»WJdtoS^«»«fc*«**»#Hl':&iM"C' 
Sot, dWBX>S>>fc»bTK#3ttfcS*»*fc* 

b. RBMftOBteftftS* ttE«»«W*IMjSlH#1*?> 

flwj-rsnrtEjRiaiiwM^at. mebwmkiwj* 

«*«WEEHE»<OlB*«SifiATV»a:V»dif09Jbfci:fr 
£, ff|f2SffianfcS*»I^H*'^^T*iFf2X>> ! >-© 

wR*anfti>?>oi 
WKur-s h^^aaww^Rt. me h^^nnuf 

tflMBIB IF* £i@x: 5 £ £ & < . Bl^tfttGKIMio 
fcME«»«©3I&ttaS t WfBS^Ki^ <>: CI^HT . 

t> me wi^aiMUBU^R^ME Mi'* 

t«»J bfc<h MEBIMMs J:tf MEx> 
i»OWa«IW. tWEa<Ett««J&^8KJ:D«€U 
fcate««KttS«k5fc, MEx>5?>£MEtt#IME 

#atWE«»«t*ate"r*jME*at*«i**^t 

[0 0 2 9] tt±©«fc3fc«jfcS*lfc#S6W©Se2©» 
^jffi^Sgtt, X>S^>©Hl**l*«ttXn«C»*ftffl 

>a> 6 w j] s nfc £ itEMM ce*r -s t * c , 

■ET«. ^0*"5&»*(U*SBtt, ME»»tt©HHte 
»£A;>JbT. £©ffi®j«l©IItf£fSc#, MGKMHtti 

©I8#ffi SS&T^ * 3 ^ SrffigiJf «. 0^©^ 

bTg*anfcg*«l^(lS-sf^TWEX>v>©5Ig 
t*K. iO«*S*ifcx>3?>©jllR 

HATV»«fcM»Jbfc£*fctt» WE«»ttl©a<£«ffi 



(7) 
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mmtztrnz, z<Dm^tircmmnmm<Dmmikm 

[0 0 3 0] COJ:i>ft*58i|j©J»2©iiAffl*i!i«fc 
[0 0 3 1] *»WOA-fVu 7 M$ 

ai&^b5v>r*i*>B«o»*fliAj(i«*tiA, wis 

[0 0 3 2] COi3ft/W^ij y KWCifttf. ffi 
**«H $ tlx L * 5 n <h *«& x y i? yfr zftftizm 

[0 0 3 3] 

(1) gB©8tj£ 

*^i^ii^ t mt)%m\zffiz.t>titcmw}mtvT<n 

I/y>15 0H i#Oj!fy'J>l>i?>T*D, # 
5>i7->^7h 1 5 6 SEHES-H-*. X>>?>1 5 0 © 
SlfcH tBttftttlMW?- MfPSB (£TF. E F I E C 
u&i&g) noiciow^nti^. EFIECU 

17 011 ftflBfcCPU. ROM. RAM^i'^ttl, 
Vy^-y-f- V<irD3>tfj.-^TafeO. CPUM 
OM(;E8snt^n^7AH«Eli, x>v>i5 0© 



z\n<E><D$mz»imt? sfcj&K, efiecuho 

[0 0 3 4] ilCt-^MGl, MG2 

t4n-^ 1 3 2, 1 4 2i, ErtEa^ft»Scf-5Hffl 
3^M5i|5|5nfcXf-^1 3 3, 143££(§*. 
Xf-J- 1 3 3, 1 43H y-* 1 1 9 

^— ^MGl, MG2C0XX— 9 1 3 3, 1 

9 1, 1 9 2 ^LTA'yf'J 1 9 4l:S«SnTH 
*. KMIiltt 19 1, 1 9 2tt, ftffijTtfcZ-f 
^^TPi LT© h 7 >i>X ^ £ 2 O 1 mT'ffiTifz h 7 > 
v'X^-f >A--*T&-5, &»|§Jggl 9 1, 19 2(1 
MW3.- y h 1 9 0 KSasSttTH*. $ijffllx-^ h 1 

9o*f,©sisi®ti; < t^T, mmmt&i 9 1, 192 

©h^^ya^-fry^yattSt.. ;t7T'J 1 9 
4t€-^MGl, MG2i:©IWt:fl«E^aEti*. =E- 
^MGl, MG2H /t7r'Jl9 4^&f*CM* 
*ttTliMEBMrf LT«i^-r-5 d tfcT*, 

P-^ 1 3 2, 1 4 2!W*K:J:0|g(iLT^*«^fc 

TflMBbT, nyf'J 1 9 4S*tt4itt)TS5. 
[0 0 3 5] X>>>>1 5 Ott-^MGl, MG2 

pStiTV^. :/7**U3Hri 2 0(t -y->^-vi 2 

1, U>^^-1rl2 2, t°X^>^-Vl 2 3 

•So #^iS0iJ©A^ .7 K*STH, I/y>15 0 
<7)^^>i7->-r 7 h 1 5 6 H y >A° 13 0 5:^117" 
7*?'J+t'J7il 2 7Ci^tlTH5. y>/t 1 
3 0H ?7>i'i't 7 h 1 5 6 CiUijiDII&S 
'«-f*/t»irKW6nT-^S. ^E-^MGlcon-^ l 
.3 211 *>^tttl2 5l;SS^$nTU5 t ^-^M 
G2CQD-*14 2H U 1 2 6fc*Sr£S;h. 

Tt>5o U >if^ 1 2 2 ©EHgH ^3L-y<)lh 1 
2 9S^LT, *Ml 1 2 1 1 6 R, 116 

nzfcmznz. 

[0 0 3 6] ^7^'J¥tl2 0OIMpCol>m 

M^J? H*Wtt» ^5*^U*'V r l 2 oco^ffltra 

RJ£LfcJ:5fC, t-?MGl, MG2CDjlte^ffl 
fPt5iiC±3T. X>x>l 5 0^e,ffl7j3tlfe» 

11%. M.*<Dm&w:&&tfV)i>7<Dmwfcm\z%i&i, 

X, *Wi l 2t:ffi^-r«c: ( t**T**. 
[0 0 3 7] *£««(Ditoffla8«©jHE£#H. W 
fc=7 hi 9 0 t«tt)*lJ^$nTU-5„ gJ1«a.x>7 h 



(8) 
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19 (Hi, EFIECU170 t^l;, figBKCP 
U, ROM, RAMf2.£ZmS%y>3^'7' ~?A V P 
a>hfi-^Ta5^. iHffx-y M 9 0 tt» EFIE 

cui 7ot»«snT*o» PNffcta* 

b^^Ct^lBT**. fMSP^-Xy b 19011 X> 
ffi4Mra£0flHRSEF'I ECU17 0 \Z&mt%^£ 

k±o, x>v>i 5 o oMsenttniciHfrrs £ & 

#T£-5. ©Jfllaxy M 9 Oli, COi^tEFIE 

cui 7 otmo^oftost&ttT, mtimij^ 

mz. fflffla-y h 1 9 0 en. «*©-fc>U\ 

s„ ij>mii2 6t*i 

l i2liIWl:^$nt^5fc», VIH20B 

^E-^MG2(D|lie^^Jffl!-r-5feiS6(0-fe>-9-t* 

[0 0 3 8] friJ, •*it*l«)/Wy'J y K*Wi. ± 

*U=^l 2 0*±tf i E-^MGl. MG2^lTt 
ttl 1 2\ZfcX. 1 2 (r*5^T0fMc?)jie*liS: 

OteffitUT, nyf'J19 4A^MSh5iASffl 

±©ittwra:#i&-f 5. 
[0039] (2) biizmmmw 
#.\z, *&mm\zs$ttz> h)v>? ffimmmiz-D^TSiwt 

MG 1 , MG 2 Sr©JPLT> g^Sttfc MI^*S±tf@ 

1 2*>&tttfrf*jassv> 

5. **JS^»c*tt5 hrt^lMWias©:7ci— ^r- h 
£06 KtST. aM'-^Mi, WHa=.y M90rt© 
CPU (WT, *KCPUtVO) IrioT, X>3?> 

1 5 oAmmztizmmftiz, {"fvnoMtiot 

[0 0 4 0] h^^ftHMaa^-^^wJfianst. 
cpuii 7^-t;nBflE*«krx*aNmSA*-r* u 

7 ^-t^^tf i> -> a >-fe >1t^ £ A# £S 

4 4^Wb^:'J>^^-Vffil 2 6WlHHS8cA>Sfcl 

Ml 2 6©EHEft*J8VvO*5. CPUIt Xf 

1 0 0TA*Ufc1IMi*a££. igKrt (fflfltt* 
H*«|l 1 2^6©a*h;^Tf***«. ££TteU> 



(x^.v7s n o), h i 9 OTjl 

TftROMrtK. 7J?tJH«6J:Itt«i:, IKKlftT 
p*t©B«*tv^^tUTlBltSnT*D. CPU 
tt, Z.<D^y-7*&m^Z>Z.t\Z&V)WffiJlT 

[0 0 4 1] MMtlTv * JfcfcCP.UH, 

0) o :©I>y>S»Pe*H Il*Tp*t 

Cl>j?>S#i*Pe**»«t4t. CPUS, i 
gtiR;2t©giiJ£fTft5 (Xfy^S13 0) o let, 
g«UK$<hte, *ttl 1 2*»6*BCBfa©l!i*Sfli* 

•f*fc»K, x>i?>^e>m*-rs«i*2:ffijE-rss*P 
[0042] i>i;>i5 0^e,tK*3ntiW, 7 

^U^+nO^t-^MGl, MG2Sr^-LT* 

«i 1 2\z&z.t>n, mfe<Db)i?&£zf®fcmzTm 
j)2tLZ>mz\t, i o o xo»*Ti&***eaisn**) 

Z*MOPX*«t*t. *ttl 1 2\Z&^TffiM 
(DW)tlZtiit)-?Z>fztb\z\±, I>x>15 0H ±MW 
mWiJl P e * J: 0 t> # < ©«j^ ZlMTf z&m&&z> . 
*fc> MyfU 1 9 4©3S#^» (SOC) Ciot 
x>v>l 5 O^SBI^t^liA^WSStJ 

s. -r&fc*., rt»tu 1 9 4©a#«*»«»f5e«£JLT 

C«^CH. /XyrU 19 4 £^*-f£/tJ6©X*;i^ 
SZ>i»15 0*>«i5 (HRfctt, MG1^MG2T 
jfe»KH4*fr&5) n 7 f'J 1 9 

4 wl#§i^Bf^f £t±o«^tlt A-yf'J l 9 4 
©a^^K^fcfeK/tyr-U 1 9 4*>&fW#*tt?>Hi 

■$-&g***D, eOA'vxu 1 9 4^f>«joai$n?>« 
*«e*;ctx>$>>i 5 o*jffi^-r^^aj^ti^< 

ft*. icD<t5H. B«R£Ji. thUWfcmtSftZfclz 

^C-SnT,^, A'y^U 1 9 4<Dmft®m&&fktVtz 
m%.tLTM®Z>Z.ttfT*%, XT7^S 1 2 OTWtii 
SnfcI>y>M*P e *lCtt^T, I>^>15 

[0 0 4 3] Bil«5£**Wr*t, *CCPUtt, * 
-^MG 2 0@(E»**MG 2 @fe^c(D®#<iSrj@^T^ 

MG2««i!i**m*-r*iR©0C*©HSMitt, ftaib 

tzW 4 ir^bfc^-^ MG 2 CDffi^#tt0*^»* d i 

fftto*., 04C43ViT, t-^MG 2 
fittHOliBff ,£L I Ml: 
*t«-r*EHER**. ; t-37MG275S»j^$rai7 l J-r*fK© 

®fc®.<D®Rm-e& o , 7f77'siootA*i/fc , J 



« 



[0 0 4 4] ; E-9MG2<D®mmmRm%&?ifc^ 

T7^s i 2 orwtavtzx>^>m^witip e*ztu 

JrfzrzttxD. ggHiaNe b )l? T e 

*V>TU, X>y>15 0©l^'f>hilT < ate 
-5. 

[0 0 4 5] @7frx>v>l 5 0(75jSte#-f >h£M 

^ate"itg^iHiteia*5J:txh;p^cDPB^M^^LT^ 

S*LTl^. 0 7K^-f£*5D> x>x>15 0Jitt 
[0 0 4 6] I7t, Cl-Cl, C2-C2, C 3 - 

c3T*jnti^iiin x>v>i 5 o^e>ai^$ 

*l£»^-£<Dffii8j!T& 0 , X>>>>1 5 0©3Ite^ 

-obit. znt><Dmw.<D?%. &i£Wjij\zi$fc.-fz>m 

3£©ft^±TS«$n^>„ CI -CI, C2-C2. c 
X>x>l 5 O^COS^ft^P e *7)SftHC 1 -C 

atetf-f y b\%. m&c i - c i ±-?jite^^ft i fo i ^ 

<^Al^t;i^n5„ C2-C2«Si 

T«A2,^(C, C 3-C 3&m±.TitA3&izmm#-i 

>bZm>£TZ><, iiCl-Cl, C2-C2, C3- 
C 3±\z&tf%, xy~yy i 5 oroiHitei&ijite^i 

CMt^iSiLT, KiM0Mfi±, 0 7*© 3*0 

&n\m$.&-h\zfoVT%kmz^\< ^i^^, x >^ 

>1 5 0 > h A 1 f tiSCl^f 5 u t 

T£-5fcCDT&-5. C©j;-5tcx>v>l 5 Ocoate^ 
^CD&t^6£o& <*d £ J; <0ffi^fz®m&, M 7 

[0 0 4 7] «±cO«aa{cJ;DX>^>l 5 0©lft# 
-f yb*Wtfe~?Z>£, &\Z. Z\<DXJ-y-?S 1 5 OTIS 
£Utx>v>l 5 0©g<l[olte&©*tIE£fi : &5 (X 
-r-^^S 170) „ Z\(Dxyi>y\simiik<DffiiE<DmW 

■5, X>;>?>1 5 Oco@^®te8!c£MlE-r<5;i£i;:<fco 
T, X>^>1 5 0^e>ffl*r3»j#£fjtIET5*>©T 
*-5o C^Tte, T^f-y-fS 1 3 OTWHiLtzSm^ 
t, ^-^MGl*5J:tXMG2A^c7)tH^ttSgilc»0* 
V>T, B^lHlte^Ne*(DffiIE^ff^5o Sffit-^M 
G 1 43 i ZfiMG 2 $ *1T lr»-5 £^ ft-?*! P 
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gg*<K£- (Pg + Pm) 

XT7^S17 0TH Xt7^S 1 5 om&fz 
x>j?>iB0©B«@fe»Ne*i:, £©ffiIE*£j!jn 
*fet>0*, «rfcC» x>i?>l 5 0<DB«|gte»Ne 

[0 0 4 8] iir, PgiJit/PmOttH, ±bBL^ 
«fc5l:*-iJ'MGl*J:tft-i'MG2^68ft'fliftS 

vtzttizmfcLfzbjuzm^m) t, ^mgi* 

•fctfM G 2 © HHEfC -fe O^SHM-t 

^T, PgiJ.fctXPm^^T^^o *&Mto<DW7 

x-^A'y^'j i 9 4©^#§M^#a:L^tttitf > p g 

£Pm£<Dfta*M0£&*«fc:3»;:fflliaft-5. 

t-^MG l*5cfctXMG2CO«|^-Tfi, «W»Jt^ 
teSUcS^TP gi:Pm£©flJ Z\nt&'&L 

tzsm^tomizm-D'^r, asiaite^cNe *<Dmm 

[0 0 4 9] Xfy^S 1 7 0l;*^TI>y>l 5 0 

©3fte4W>K -T^:t)*>MGlCD@ffl|5itei5:Ng** 

0) . X>>?>1 5 OOBIRlHlteiSk 1"^t)*.7 p 7^i5' 
U*^ U 7tt 1 2 7 OSffSHEftN-e * **»3eSftT* 

2 6<D®fc$nNmtfAJ]£tlT^Z>tztt), i2t^Lfc 
ck5/i*^0(rJ;c.T, -y->^irtt l 2 5 ©g^ielte 

T^-fe^-^MGKDa^lHlte^Ng*^^ 
4ut*tTt4. fetiO, Xf-y^S18 0T(i * 

Gioi«@teiS:Ng*^iS:jt-r^>„ ^-^mgicds 
%®&&N g * &#tt>2>-S;z&rF\z (5) SCtbT^ 

*bfc«t5)&:*IIH©ttKt:J:ntf, iEj£bfc (3) 

\z£?Tmfe2nz>* 

[0 0 5 0] 
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Ng *= ( 1 + p) /pXNe* 
[0 0 5 1 ] ^—& MGlJDm&$4 > bf )mMZ-tlZ> — 



1/pXNm ••• (5) 



L_£_(4± 



t. *IICPUH ^E-?MG2cO»&:<}W>h£^j£ 
-T-5 Ur-^S 19 0). ^-^MG2(DSSHieiS 
tbT«U Xry?S 1 0 OTA^Lfc'J >^*irttl 
2 6<75®&&Nmrt5#*.<E>n&£iie>. Uttt * 
MG2(OSShMTm*AStSStl^. ; &-^MG2 

gEj£bfc (4) ^lrf^A-r*^i^<k"9*J6en-5^, 

[0052] zovxm%:tsnrcmifc#'(>h\zft-3 

T, CPUd ^E-^MGl, MG 2£±?>'X>v> 1 

5 oo^t-wr-s^ffliifiii^fT^^ Uf7^s2o 

0) , XDl-T-yZmJ-tZo t-i'MGl, MG 2 CO 

&-v<D8itoni£t<DmmzfoCT, mmmi&i 9 i, i 

9 2 CO h 5 *<DX-f >y^>^£fT&5C0T&&o 
[0 0 5 3]X>y>15 0l:^Tfc, lS5E£*l£:3f 

1 5 OCO^JHSrfT^PCOliEF I ECU1 7 0T&&„ 
bfcA^T. h^i^SiJffl^a^-^^TcOXx^^S 2 
0 0 tC^tt ^fflS-eli, ^Jffll^.- yH90*6EFI 
ECU 17 0 izMVX, X>x>1 5 0 COjfflg^W > h- 

^i'co^s^it^^jtwr^^a^ff^n^o ^co^ 
5\zmm&mm-rz>ztiz£iT. mm^=-y M90 
cocpu«. p B i«wtcx>^>i 5 o(DMfrzm'M-r 

•So 

[0 0 5 4] Xf'^Sl 4 OKliSlAT, ^E-^MG2 
cO|HlteiC^IS^ffi^e^T^-5t*lJ»fLfc<h#t3tt, C 

pun mmvtzm^(om'mt\mfs.^mm\z^^T, 

g@e»Ne*l5j;tflihMTe *&mfe1rz> U 
^>v^S 16 0). u^Tli XT7^S 110, SI 

2 0T^UibfcKi()^Tp*ix>v>S*ij^P e * 
tKS^T, X>>>>1 5 OcOjfflE^ >h2r|S^T 

[0 0 5 5] ^-^MG2C0|Hlfei:^ESIfttSrM^.T^ 

*h£T3„ ^E-^MG 2 coated (SftMG2tr*fLT 

ai$nT^2> bjizm^mt. xr7 7*s i o o-ex# 

LAcU>^^-Vttl 2 6cO@te»Nmi:HSo*<ae^ 
»).*». ®4tr*5tt^>^/3tr^jE£;-r-5#^coJ;3 1, t 
-^MG 2 *Sft^ ^m^-r^^cOES^ttSrSATl-^ t 
X>>?>1 5 0co«G#-f >Mi, 39**** t> 
^<^-5#-f> ht-T-S^OtC. MG2COg«h;Pi7 



Stfc*5V>TTmKUt0£ftA1-*£. WTcO (6) 
[0 0 5 6] 

Te= (1 + p) xTp - (6) 

[0 0 5 7] CUT, Tpt^BftATp*!^ 

>y^S 1 1 0\Zi3^T#ibt>tlT^Z)1ttb. X>^>1 

5 OcOBSIh^Te * li. ±12 (6) SK&t^T, 7. 

ry^S 1 1 0T*»fcTp *0«*SCt»©TpK:ftA 

1" -5 Z. £ \Z «t -3 e»ti§„ 
[0 0 5 8] £CDJ:3K:X>3?>1 5 0coa^HH7T 

e*^t&5i, CcOttSrS^bTX>^>l 5 Ocoa 

•@6*Ne***»5. 07lCtt, X>v>>150cO 

fr, ^cos*«j77tr*ito;-r^ft^-h (ci-ci, C2 

-C2, C 3 -C3T*bfc±5l::tB:fc 

££fc*»fjeoi!M*±) t, m*<Dm&t^ >b*t % 

Tgffl bfcg*«j^J P e * 5 £ co ± 5 &ftH± 

t, ±12 (6) ^(cSo'^T^e.nfcB^h^i'Te 
*K*t«f*3»E#'f x>i?>15 0co 

[0059] mviz, x>v>i 5 ofrt>mti2nz>W) 
*5WEjiw> bz-Dm^tmrnz* mmp e* tvxm 

t. Xf7ysl6 0TH ^<Offl^Pe*±T« X> 
S^Wl'***, ±S2 (6) acS^TSHiLfcTe* 
ife*lfi#^>hDUlJ«U CcO»te#-f>htC 

X > v ><DSHE»*t&«* fcilSK&£o& t^lbf^AK A 
(0 7^*5tt§ffli^Ail^C) t)fif-&T^bfc75i. KM 
W^f7^S15 0Tll ft^Pe*i:i!if^a^Ai 
(D3Z&D2tZ$>fzZ>W)i¥#'( >h£. i>-y>l5 0© 

[0 0 6 0] X>v>l 5 OcOjSfe/p'f >hS:iSSUAc 
»i, RJfibfc^f-y^S 1 7 Oid^Xfyys 2 0 0 

1 3 0T^ttibT43^fc:B^itX^lrSo*^T, X> 
v>l 5 0coa«®te»Ne *<DffiIEZffte.^. Z.ft\Z 

ffla*0 9±T«to-r<i:, B«hMTe*«fA5i 
BSHlte^Ne *SrNe * 2(3ttiE-r^)^<!:lC± 
oT, afe^'f>hD3^, X>^>1 5 OcOjge^^f 
> h t bTiS^-r?)o ^1 JIT, Ifc#-f>hD3tt, X 
>i>> 1 5 0^6com^»^J* s P e * 2T*>-5ft^±CO 
&-C$>Z>fz®, ^co±o^5aa»r±oT, l>y>15 
0 *i e,©Hi^7»l^HP e * 2 tr»IE£n-5„ 
[0 0 6 1] Xf^S 1 8 OT'tt. MG 1 cOjSfe^c^ 



(11) 



12-333304 



)WBSSft*. ^^U*f'J7«l 2 7©@<f£@i|£ 
*Ne*7&«, X>^>1 5 0©ttIE<*ttfcB*|g<EftN 
e * 2 iLT|g^$tlT*5 0« 'J>^til 2 6 0@ 

IBKtteilTtC*bfc (5) ai;So*UT, it>^-Vttl 

2 5<Da«[iiei:, f to^t-^MG i ©aiiiHj&gc 

Ng*#*t9!J££*l5. ^E-^MG 1 <DU^h)V9 

Tg*(l ft^0(Dtt»{c:»oW. KiGUfc (3) 5£ 
*5,fctf (6) ^ircfcoTOTt^f (7) ST*t>fi 

[0 0 6 2] 

Tg*=-pXTp* ... (7) 

[0 0 6 3] X^y^S 19 0(t ^E— ^MG 2 (DM$k 

3ifc. ^MG2O@ghMTm*i!i0 
£&3J;5fC7.T->y7 p S 1 6 0 &TF<D9mtffcZnT^ 
*fca&, *^tcHC^Tff^{C ; &-^MG2©jlCK^ 

lAT. X>i?> 1 5 0 ©g« hM.T e * $f A5i i 
fc<, X>5?>1 5 0OB*@(EftNe**|itiE-r*C 
tl:iotI>y>l 5 0OS*»*Pe**MiEUT 
d©J;'5^x>v>i 5 Ocog^ii^coMiE 
SfrfcoTfc. MG201f hM«i0OS$T*S 
(KifiUifc (3) S#fiS) . iiSLTKJtSnfciHEj}* 
-f>h(Cti£oT. CPUH, t-^MGl', MG2d3<k 

zfx>is>i 5 ocaKfcwrswmaasfT&iri (x 

T7^S 2 0 0) , *^-f>&H7t5. 

[0 0 6 4] JcMhtzkotZXT-y 7"S 1 6 0 tATcD#l 
3*fr&?fc»£©#«B«, B 1 0 t^HTr**. X 
r-^S 1 6 0«T©«Lffl£fTfr5®£-(rtt, Xf7^ 

s 1 1 0T?*»6nfce»*Tp *t:astJ^Tx>s?> 

©StBi^Pe *#J¥tti2tt, ilil:S^UTX>y> 
1 5O0}HEj|W >hMR«sn5^ 
^MG2©BghMifiStt0i:to<fc5l;i>i?>l 5 
OoaeilHiteScNe **«ttX@|Rh;i<^Te 
tlZ. cne>©ig*t*fJERLT^-^MG 1©I 

[0 0 6 5] *ia5*tPI«^*aT3£ffUT^*tt 
ttWRrfc, X^ry-fS 1 5 0 £tT©ffl«*fT^: 5*^13 

ysi 5 0«TOffl«&fr&5«^fctt, IWTp* 

*», ^Oit- X>5>>1 5 0©3»*a««t>i«<&*J; 

X>5?>1 6 0©B*|nHEiftNe**5«fcorg«h 
^Te* (04>Te) ft*. *jfc, iftS© 

«S*tU >^^-VWl 2 6©EHE»Nmt;:jfii;T, 
^MGl, MG2©gMh;Ui7Tg*. Tm^Wt 



-*MGl©i*l3<EftNg &ft*. 
[0 0 6 6] ddT, BlOm Xxyys 1 6 Oti, 

ttl 2 6 <D®fc$kNm&£ZfmmJlT p *tfZ(Dt$i£t 

01 OtgL^fy^S 1 6 0 J^T©#L 

SWj?!^U>ffliS8±T, X>^>l.5 0OB«EIC»N 
e*ej;i5*£r< U ^c:tll:#oTI>y>15 0 
OIfi!hMTe*$J;D/J^<t4rtT (B9# 
J&) . T e * SfrfiJLfcT e p tll^Tp* £#JD£ 

*3l*T^-*MG2©B£hj!^Tm*£ffi0 £l/ri> 
•5„ £CQcfc3&jite£fT&5i:, ; &-^MG2(OtU^fit 

^til2 6(t IMlfeifcNmTlHlgLo^, fgSj^T 
P*t»D^5Z>i?>Sli.;^ (I/y>15 0*S 
ffl^-T* N^KioTU >tf*-*m'2 6 
Ml^) Te p^ffl^f*, 

[0 0 6 7] ; E-^MG2©/1J^7 S;i/##flg0 T 

&ftfj\ ; t-^MG2^?>ffi^$*i.^|l,^Pmt)^0i: 

9 M G 1 *> 6 US $ ft £ M # P g £ ^ - * M G 2 ^ 6 ffl 
*Stl-5«l^7Pmt^0-&Vi. i^#©fa^«0ife5 
*JBfc*V»TH, *-^MG2©{ii^ N^rttBSO-Cifc 

nwte-^MG i ^em^snssfc^j p % *>ng o 

@SN^Tg*H X>5^>1 5 0©@#t-;l^Te 

Te s IZ&WSotitLTMtDZtl, t-^MGlOl 
SlHlteSS:Ng*HK0iLT«t)$n.5. &ft, 06 \Z 

KVizmmzmnv, sm^^rnvtzmm^mmiz 

[0 0 6 8] **JS«©»*aj^S«TH, X 

T'^S 19 0 Ti^nfct-^MG2 0fgW 
R5Mt«ifflAS«£fctt, XT7^S20 0Tt-?M 
G2©gteWPSfT^-5^fc, E-^MG2©W^hA 
*SaM»»fcl&<)<>:U B**i8A*3WE««ttt6& 
K £©<£ 5 0 6tI^b^ch;Ui7$fJP^a;i/ 
-^^ifcHSfrr-SKf'te. X?7 -fS 1 4 0T(J, 
ft«flHl^ff Vtzh )V 9 ^m^m)v-^-y<D Xt- y-fS 1 9 
0TIS^Lfc*-^MG2©ate«ffi (^E-d7MG2© 

fflSrSA^feOtfiJWLT, gEiEL/!:X7 : -'y7'S 1 6 0 

T©^a 2rfT^t "5 t * - 9 M G 2 <V&&ftfflm5MlL Z 
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[0 0 6 9] titc, ±mvrcmmmnt, xr-y^si 

3 0K£^Ta<lliK5£ira5U Z(D&%:\zm-3^T7, 
f'^S 1 7 0 H*liTX>v>l 5 0 coaSHIfeSccD 
ISjE^fTftoT, ^tllc i^Ti>y> 1 5 0 lz&\t& 

3 0T»taUfcB««XJ:3S^T. 3:fX>v>>15 
Otrfett^>S*«J^P e * £}$IEU incl^T, 

15 0, 43 c tt;XT-^7 p S 1 6 0tl/y> 
1 5 OOlfiW >hSr^-r5^i:<hbTt)fi^. 
[0 0 7 0] £©J;?&1ft&£, 0 9 CltJUTRWt 

VvrjrfflbfcBWRXSSfcbT. X>i»15 0*6 
ttWr^*K3R»:&P e * SrffilE-f&o £©J;5fc»jf£ 
li, 0 9K:i3HT. X>>>>1 5 0©>®K/lW>b£. 
fti&P e * _tTttfc<fll*P e * 2±TRJ&*"*£££ 

iit- i 4 01:*^ 

T i E-^MG2<oaK*«3&t|RJMtt«Afct ! N»fS 
n, Xr'^S 1 6 0^T©ffla£fT&5«^l;:te, «1 
OWPe*2±T> I>y>15O01fNH'Te 
♦ tfitifibfc (6) *fc»jW*«t&*3WE#-f >h 
OE— * M G 2 <D a S h Tm * m$. 0 <fc o U 

3£S#?b, I>-/>15 0©»E*l8*a93£'r*. & 
Xr-y-fS 1 4 0 (c:fcl<iT ; E-^MG2©3PE#e<i 
#PE#{iI£igA&^£¥lJfr$tU Xxy^S 15 0HT 
<Dmm&ftf3.5m&iZ\t, ft!Pe*2ti#«At 
(D^r$5l|g#'f>hD4^I«b 1 X>v>15 

[0 0 7 1] &±<D±?\zmi$.2tltc*$ZMM<D®J]lli 

0 t&5£3{^-^MG2©3Sfettffi£a£5eU £CQ 
<fc O CRJganfc^-* MG 2 (Dmifc&m tW#W>Jj t 
iZ&-3^T. X>5?>1 5 OiS^tPt-^MGlwae 
4Kli£i8:;irr5. bfc#oT, I>y>15 0A^M 
teW^ffl^-TSiliiKioT. ^r-^MG2^ai^BJ 

*»:ate««K*tt*iHiis*«>iRiMt*ia**ia<K*Tr 

•J >^^ J Vttl 2 6 SI§HE£ii"DO, X>x>B3ih;U 

^-?MG2©ttfi&t;:J;oT*)§#fM 
IRSnTbS'SIItaifcK £©J:5K, t-^MG 2 

^E— ^MG2 2r«tO/J^t-r-5^i* < T^S. ^E-^M 
G2*iD/J^br^31<i:*5T^^^tT, *fl|C06* 

7. h<D««£<oa***»3J:£j)«T£*. 



[0 0 7 21 S*, ±JBbfclMlTtt, Xf7^S14 
fttefrnSMWlz-D^xm^tztf. H4K*ttSj«r i 

-f&fc>*>. ; E-^MG2CDI5iegc«K#tt 
&S^.t^ft^«^5T, *-$'MG2£*fbTK 

jesnaifcMVffl*, 04 i;^1/&e-^mg 2 cob? 
««ffl*i?r»ka«*«c*»t*iaiK»c<oiHJMt 0£b i 

MG2(D|HieS!cNm«*)i^e>*«e)fcetT*t*C 
@Sh;Wi7Tm*tt, : E-^MG2(DSettffiO®|?-fi 

*je»ntf H4(diimtf, ,&r 1 \zrz.t&t 2 

nfc ; E-^MG2(DJlfe#'f >htl>y>l 5 0<Dg 
*t*Pe *ilr*^T, X>v>l 5 OCDJSg^-f 

mg i ©3Hg#-f > h stg^rrs z. <t^T€r-5. 
[0073] ^o«t5C H4fc*bfcAr 
*a<E*ffi©Wffc±Eb/tfflasfT3i5»^ntt> 06 

CilfehJ^IPlIil'-fyCXfy^S 1 40IC 
W*f*nfci:#K. -B.X5r«y7 , 'S 1 5 0*^Xf'^ 

s i 9 oo&mzfttz-DT, mm;fflw&ftte? t^tD* 

-i'MG 2 OSS Tm* S;Igf5, Z.<D— fifg 

?MG2©B£Ml^Tm**3<fctf|§MB&N 
mTtteSn5l*K«I^ 04l:ilfet-?MG2 

anfctfrKtt. xf7^si6 0RT©iim 

E-^MG 2 ©US MPi? Tm* L bT, ^E— 
G 2 ©5HBRji©IE#« ©ISfflrt t «t K> rW>1tLlfi 

m$i-$tiz>&?\z : £-5'MG2<Dwmftm (m%.\t&r 

• 2 H»*-r*Ji«K*!B) *»«>T««b, E-^MG2 

t\zm-j^T. x>v>i 5 o <DmfcWimz&>t)Tis>%. 
-r-So fetcto, x>>?>i 5 o©B*@te»*iijE-r 

^iifrii9X>v J >l 5 0^?>ffi^$tl^t!l^*ttIE 
fn«, ; E-^MG2lc43V^T0ra©h;U^Srm^$1± 

[0074] ±.nbfzmmx'\t, e-^mg2<d 

Rifibfc«t5C, E-^MGlfflffl^hMT 
g*«, X>v>ffi^h;Ui7Te *\z£-3Tmi££tlZ> 
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*». ZKDxS&ffi/^-^MG 10>IS#£i8A5»£fc 
%*<Dtt5. ^-?MGl©ffl#H;i^#l5#£j@x..5 

*tt-^MGi«ota*h;p^s/hs<ia:je"r 

*!»7Ttt. X>v>l 5 0*6fflASft5ft^|C!fej6 

Ztmz, U>y^-V«|l 2 6fc:fe^T&I&7JTp 
UKcfcif;:, t-^MG2 <ntnt> h)V?7 Tm* fttB^'t" 
* ( (3) SM3J:tf (4) 5£#{$) . x>^>@(E*N 
e*te, x>v?>B*»*Pe**«katx>^>ffl*h 

— ^MGl©'|5HlK**«a9:3ean*. H©«fc"5fc*HI*fT 

Xt3T. Bfa©h;i/^*sj;«iate»^6S:<&»^sU> 
[0 0 7 5] (3) ftb<Z)£tt0! 

«±©*js«Ttt. u 1 2 0 £ffl^£#£>& 
m~vjmT&%„ t>iJ:o, y^^u^i 2 oti> 

•/>15 0, ^MGl, ^E-^MG2-itt, «*CQ 
^7*?'J=ft 1 2 0 tRiO^iS, tftb%, 3^>© 

[0 0 7 6] KATlC^T £*«3, T^**^ 

tl20 tt-^MG 1 COf^ffl ft— 3©flM»T*S-r4 

WWT*. 01 Hi, JB2*JB«©/W^U2/ K*WO 

StU 7 r 7**l)3 s 'Vl 2 OiJ^ZJ^-^MG 1 trft 

[0 0 7 7] ^77ft-^CMiH 
2 3 2i7^?n-?23 3iftW-r^*fD-^«»^ 

t*5„ ^mmmnt, iyj-u-$>2 3 2\z\*±-$ 
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